1 19] ^AmmMMmrm ci? 

C07D4 13/04 

... . - . . . . >v C07D401/04 A61K 31/4439 

[12] tHJf fWf SBFilM A61K 31/4725 A61K 31/497 

A61P 25/00 

[21] ^^-^ 00814502.4 



[43]^?FH 2002^11 M 13 0 


[11]4MF# CN 1379775 A 


[22] Sit B 2000.8.18 [21]$^ 00814502.4 




[30]fl£5fefc 




[32] 1999. 8. 19 [33] US [31]60/149,464 




[86]BI^*it PCT/US00/22618 2000.8.18 




[87] @ W001/12627 H 2001.2.22 




[85]ffiAHifcRfr&B»l 2002.4.18 




[71]«»A NPS|5«Pfc&Kl 








[72]«i!8A B • C • T-M-»f#e^# 




S • T • S • M • 




D-A-S^HHi D-L-^Kf 




M • B • &Wfo'$L 

A • SffSdUr 






mm&% 5 m 47 n mm 4 m 



[57] «« 




00814502. 4 



ft fij w m =$ 



1/5M 



1. ^ II 




Ar 1 ^ Ar 2 ^^Li4i^ij^^ 1-4 & N, 0 ^ S tf&J&^tf&Sf iUW 

tf&> TJk, *t Ar 1 ^ Ar 2 *T4£i&#L— 

T^'J^^a-^^.: -F> -CK -Br. -I, -OR, -SR, -SOR. -S0 2 R. 
-S0 2 NRR', -OCOR> -OCONRR'. -NRCOR' > -NRC0 2 R' . -CN, -N0 2 , -C0 2 R> 
-CONRR' . -C(0)R. -CH(OR)R', -CH 2 (OR) , -R. fr-A- (CH 2 ) „-NRR' ; 
R i& R'x&tj Ik CF 3 , Cj-Cjo**., *t£^> i^L^^ 

&Sfr*t&, R R'— >Mf, A^.X^CH 2 , 0> NIK 

S. SO, S0 2 , JLn^K 2> 3. &4, 

4kftJL: &TtiLft&%>*& 3-(2-prf:^D-5-(2-^^^^)-l, 2, 4- 
P&_nw|>. 3-(2-tb^^)-5-(2-|L^^)-l,2, 4-tfc wfe.. 3- (2-itfc?t&) - 
5- (3- f -1, 2, 4-Pl.^^ . 3- (2-*5t*.) "5- [3- ( =. & f ^) 

*.JSJ-1, 2,4-'®-=-'** ^ 3-(2-^^^)-5-(2-^-5-^fL^^L^)- 
1, 2, 4-^S— 

2. &*J##1 #4fc^4fr, Y^N, JLZ^O. 

3. **#JJM^ 2 *t Ar'A2-^|., _BLAr 2 4Ji^ 

4. 4**J*jfc 3 <KM£^4fr, *t Ar 2 ^— >N&£>N&i}T^i#*- 
m$t4<: OCH 3 . CF 3 , CK F, Br. CH 3 . N0 2 . 0CF 3> SCH 3 . jfa CN. 

5. 3 ftjK&yi, *t Ar 1 A2-^|., £r&L—^A£ 
^&$IT ft: OCH 3 , CF 3 . F> #>C1. 

6. £U'J^i£ 2 tf]te&4h, *t Ar 1 ^ 2-*&'5tgL, JL Ar 2 ^ 1-^ 
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8. fr*]-$r3l 7 #>tt^4fc, * + Ar 1 A 2-«*b3UI., 
**tfiT*ltt*.B*.4*,: OCH 3 , CF 3 , F, **C1; Ar 2 A^L, #JL#:— 

**£>HfcflT*l***.W*f5 1 : OCH3, CF 3 , CK F. Br, CH 3 , N0 2 , OCF 3 , 
SCH 3 . fa CN„ 

9. ^^"iC II 4&&&fa^gjm&1&M&l 




*tX, Y, ZliiL^it ti N, 0, S, C> jfcCO, ^t-^^— Y. 

5£^. *t Ar 1 Ar 2 -5r^i&#:— 

£ > N&ilT*JA$.&ffl#.'ft: -F, -CK -Br. -I. -OR. -SR. -SOR. -S0 2 R, 
-S0 2 NRR'. -OCOR. -OCONRR', -NRCOR' , -NRC0 2 R' , -CN, -N0 2 , -C0 2 R. 
-CONRR' > -C(0)R. -CH(OR)R'. -CH 2 (OR) , -R . fa-A- (CH 2 ) n -NRR' ; 
*+ R *. R'i&& H, CF 3 , C-C 10 ^, 

^> &3£*L&* R jfc R'— A^^C^CH 2 . 0, NH, 

S. SO, S0 2 , ln4.K 2, 3, ^4, 4H^vt: mtiM&&#l*jL 3-(2- 
"tfc-StiO -5- (2-*«Jfc.*&) -1, 2, 4-flS— J<, 3- (2-**^) -5- (2-*,*. 
*.)-l,2, 4-H»— «fc. 

10. 9 #£&^4fr, *tXAN, Y^N, JLZAO. 

11. fc.#J*#10#flL^# f *tAr'A2-«|. ) JLAr 2 A^. 

12. 4*.#J*#- 11 ttfe-Mb, *t Ar 2 ^:— -Ml ft T 
ffliMc,: OMe, CF 3 , CK F> Br, CH 3 , N0 2 . CN. OCF 3 . fa SCH 3o 

13. 10 £t Ar 1 ^ 2-*9t*. f 
£4"x&ilT*JtfJkKJM<,: OCH 3 . CF 3 , F. ^ CK 

14. 10 #&L^4&, #t Ar 1 A 2-«*fc?t&, JL Ar 2 A 1- 
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15. #.#«M|-iM **i&^4fe, Y^C, J.ZA0. 

16. fc^JJS-jfc 15 $r*? At 1 A. 2-*tb*&&, ^il 

^^i^lj T^'J^^S-^^: 0CH 3 , CF 3 , F, jfpCl; Ar 2 A3*, #X4t 

— ^£ t £^i&£\T?\tf]&®$LK: 0CH 3 , CF 3 , CI, F, Br, CH 3 , N0 2 , 
CN, 0CF 3 , SCH 3 . 



Y, fcZ%kSL#Li&tl N, 0, S, C, 3b CO, t ^ X, Y, 

Ar 1 ^ Ar 2 ^jLi4i^|j^ 1-4 |j N, 0 ^ S 6^^^^^^^^ 

#*3Mf-JS.*.T J., Ar 1 Ar 2 *pf£i&;&— 

T^J^-S-K-fM^: -F, -CI, -Br, -I> -OR, -SR, -SOR, -S0 2 R, 
-S0 2 NRR' , -0C0R, -0C0NRR' , -NRCOR' , -NRC0 2 R' , -CN, -N0 2 , -C0 2 R, 
-CONRR' , -C(0)R, -CH(0R)R', -CH 2 (OR) , -R, *»-A- (CH 2 ) n -NRR' ; 

* + R ^ R'&iJ h, cf 3 , c-c 10 M.L, 3££L^, M.^^^ 

^, R ^ R' — ^Jf, A CH 2 , 0, NH, 

S, SO, S0 2 , JLn^-K 2, 3, A 4, 4H^4_: ^T^^^^^^l 3-(2- 
"rt.'&lO -5- (2-IL^^) -1, 2, 4-DicLwfe.. 

18. *L^'J^^ 17 #3T&r, 1-tXAN, Y^N, JL Z ^ 0 o 

19. £l*J^#- 18 *t Ar 1 A2-«i, JLAr 2 ^^ 0 

20. ^*J^£ 18 t#3T>&, #t Ar 2 #l— ^^^^ilT^J^^a 
OMe, CF 3 , CI, F, Br, CH 3 , N0 2 , CN, 0CF 3 , ^ SCH 3 „ 

21. ^U'JJMt 18 ftTFte, #t Ar 1 ^. Jt*t— >ML£ 
^^llT^'J^^a^^: 0CH 3 , CF 3 , F, if* CI. 

22. 4Mfl:JM5. 18 #>3T>£, *t Ar 1 A 2-***., JL Ar 2 A 1-*- 




Y 



Z 



(ID 
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23. *L*J^^17^^r*, *tXAN, Y^C, .RZ^O. 

24. *L*J*J^ 23 .£ + Ar 1 A 2-*fc3tg., £r$L—^&£ 
+i&tl T^JtfJkfflJMs.: 0CH 3 , CF 3 , F. 3* CI; Ar 2 A3^, #JL*— 
^^£^x&ijT?'J#^fflJM^: OCH3. CF 3 , CI, F> Br, CH 3 , N0 2 , CN> 
OCF3. fa SCH 3 . 

25. 17 ^^r*, &*m&**'k:M,&9L&MJlL*Ltt£. 

26. 4**4 17 W^*. **W£^4bM*£*4Ul£4Mr£ 

27. £U'J,g-iJC 17 #>3r*, tJ*U ^r^p 

4r4k&^> ^MMfe^ ^^^^j^^^^. 

29. i& tl T?'J <#4fc^4fc: 3-(2-"tt*5t^)-5-(3, 
1, 2, 4-fHS— 3-(2-^-^^)-5-(3-iL^^)-l, 2, 3- 

"5- (3- f -1,2, 4-01— «H . 3- (2-Pth^^) -5- (1-3$..*.) - 

1, 2, 4-DiLnwfe., 3- (2-*fc>5Uk) -5- [3- ( JL #L *f fu^) -1,2, 4-KS— 

> 3-(2-ptk^^)-5-(2, 3-^|L^^)-l, «H> 3-(2-^^ 

-5- (2, 5-— -1, 2, 4-fc-*£ > 3- -5- (3, 5--=- & 

*jfc.)-l, 2, 4-tfc«lL. 3-(2-*^Jt)-5-(3-4UI.^*.)-l, 2, 4-t®— «lu 
3- -5- (3, 5--=- f fL^^^) -1, 2, 4-^—^l , 3- (2-*tfc ^ 

^) -5- (2, 3-J=-a^^) -1, 2, 4-ffii-n^ , 3- (2-^^^.) -5- (3-JL-5-*. 
^^L^)-l, 2, 4-tS£— ^> 3-(2-ptb^^)-5-(3-|L-5-^^^^)- 
1,2, 4-ffc«lL* 3-(2-lk^^)-5-(3-|L-5-^L)-l,2, 4-S&— *fc, 3- 
(5-&*^-2-^)-5-(3-JUfc.*.£.)-l, 2,4-t®-n^, 3- (5-*t 1 «*b , fc-2- 
-5- (3-4SL£^JO -1, 2, 4-tfc.«H, 3- (5-|L"rf:^-2-^) -5- (3-JUI. 
-5-|L^L^) -1, 2, 4-nS.nwiL, 3- (3- |L tk^-2-J|.) -5- (3-*.£.*.£J - 
1, 2, 4-PfcwH, 3- (5-*.**-2- < *.) -5- (3, 5-— f 4UMt&) -1, 2, 4-KB 
— 3-(5-f |Ut**-2-^-5-(3-<UI.^*.)-l,2,44«jiii, 3-(2- 

-5- (3--fL^3£^) -1, 2, 4-PS— 3- (3-&-5-JL & T^"tt^- 
2-JO -5- (3-&.&$i&.) -1, 2, 4-P!— > 3- (2-"tk^D -5- (5-JL-2- f 
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ft.**.*.) -1, 2, 3- (2-*fc3t*.) -5- (2- JL-5- TflUfc.**.) - 

1, 2, 3-(2-ptb^^)-5-(2, 5, 6-iL |L3£^)-1, 2, 4-^—^., 

2- [3-^3MU -4- [^^-2-^] -1, 3-m<±fc 3- (2-»*b9££.) -5- (2, 5, 6- 
^ -1, 2, 4-Pfc»£ . 3- (2-^^S) -5- (3-J*£:£Jk) -1, 2, 4-0$ 

— ^ 3-(2-"Jfc^^)-5-(3-^^^)-l,2, ^Tfa'&^^T^^ 

30. T?'J<KM^4fr: 2-(3,5-J=.JU£*J-4-(2-*tk*£.)-l, 3- 

A»*fe, 2-(3-a^)-4-(2-^^)-l, 3-t«Nu 2- (3- *f 3U£.3£.£.) -4- 
(2-"tk^J.)-l, 3-D$^> 2-(2-a^^-)-4-(2-^^:^)-l, 3-0$^. 2-(3- 

^^^)-4-(2-"tb^;^)-l, 3-0$^. 2-(3-f &%L&)-4-(2-lt*& 
&)-l,3-m*&, 2-(l-^J.)-4-(2-^^^)-l, 3-P$«t. 2-(3-_=fL¥^ 
^^^)-4-(2-^^J.)-l, 3-ffi8wH. 2- (2, 3--n^^l^)-4-(2-i'tb^ 

2-(2, 5-— ft:fcJ^-4-(2-i!fc'5fc£.)-l, 3-«fr±* 2- (3, 5- 

^^^) -4- (2-"Jt ^J.) -1, 3-D$^ , 2- (3--^^^^) -4- (2-«tfc^ 
3-Q$^. 2- (3, ^^^L)-4-(2- P tb^^)-l, 2- 

(2, 3--^a^)-4-(2-^^^)-l, 3-^, 2-(3-iL-5-^^)-4- 
(2-^-^^)-l, 3-flWu 2-(3-|L-5-^^)-4-(2-^^)-l, 3-PS 
2-(3-a-5-^^^)-4-(2-ptfc^^)-l, 3-D$^, 2- (3-3LS.3jt.SO - 
4- (5-&*tfc «&-2-^) -1, 3-4®^ . 2- (3- -4- (5-^,^-^-2- 
D -1, 3-G$*&> 2- (3-^-5-|L^) -4- (5-|L^h^-2-D -1, 3-48* * 
2- (3-^3^) -4- (3-^^^-2-^) -1, 3-M*$l . 2- (3, 5--^ f 

-4- (5- ^k^-l-g.) -1, 3-01^ . 2- (3--^^^^) -4- (5- f f^tk 
^-2-^)-l, 3-D$^> 2-(3-^^)-4-(2-^r#^)-l, 3-P$^> 2- (3- 
^^^^)-4-(3-a-5-.= H ^-2- J.) -1, 3-«H>, 2-(5-|L-2- 

f ^^#L^)-4-(2-Ptk-^^)-l, 3-lBB-fe, 2-(2-a-5-f ^l^^^)-4- 
(2-*tfc<5tSO -1, 3^®«*, 2- (2-^-5- TfL^^) -4- (2-pJk^) -1, 3- 
t®*, 2-(2,5,6-^^^)-4-(2-^^)-l,3-C$^, 2-[3~a^]- 
4 [*tb"$L-2-&] -1, 3^«H» 2- (2, 5, 6-JL J.) -4- (2-^«^^) -1, 3- 
H»»5fe, 2-(3-^^^^)-4-(2-^^^-l, 3-A*H», 2-(3-3&3^)-4-(2- 
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81 Alt IL 3* t fc# ^ * (CNS) t -i^^- ^ it 

<^M>^^-itS£'f:4MmGluRs) A G -3r£4WS:£:>fr , 

t> mGluRs -ML£*TS£iL£: St^^S^ C; *%®LfVl 

SPffcffc; 3^$t#g£(cAMP)^&^;fail&^; i£ # J, ^ g£ i^-ft, a£ ; ^4 
^SfcteGMP^/Mf^i*.**.^; &Ly£*%ffiWf A 2 ; #^is?:^g£#;&:f#;frp; 
^^.^-^Si^nit^^itil^'Ii^^^ill^^. Schoepp^F^, Trends 
Pharmacol. Sci. 14:13 (1993); Schoepp, Neurochem. Int. 24:439 
(1994); Pin^y^, Neuropharmacology 34:1 (1995). 

ei^iti±^^^Jir^.^T#^ mGluRl - mGluR8 # 8 H^m^J 
mGluR JL^L ^JLW-fr Nakanishi, Neuron 13: 1031 (1994); Pin ^ 
A, Neuropharmacology 34: 1 (1995); Knopfel ^pA, J. Med. Chem. 

38: 1417 (1995). ii.i±^ii#^ M^J^ ^tf — * mGluR jgCit T 

i&— #•]£. Pin ^>^, PNAS 89:10331 (1992); Minakami 
^F^v, BBRC 199: 1136 (1994); Joly J. Neurosci. 15: 3970 
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(1995). 

£R;fp^ III iJL mGluRs. Nakanishi, Neuron 13: 1031 (1994); Pin ^ 
Neuropharmacology 34: 1 (1995); Knopfel^-y^, J. Med. Chem. 

38: 1417 (1995). 

% I £EL mGluRs mGluRL mGluR5> ^^tf] ift^-Ts ^"-fe?^.^ . 

^. 6W£>/3 &^3£#^'J;tiE£Ti£#fM , ^<J^^t^ii^#JL mGluRl 
±feift#W^j£$p^4®J&^i££Ji£&tfm. ^JHft}-k> Masu ^A., 
Nature 349:760 (1991); Pin 4pA., PNAS 89: 10331 (1992). 
$lJLmGluR5€^^^^^^^#T Abe^A., J. Biol. Chem. 

267: 13361 (1992); Minakami ^A., BBRC 199: 1136 (1994); Joly 
^A., J. Neurosci. 15: 3970 (1995). % *Y , it i± # *Mfc ;t 

^//f^^^^#, ^StUfr^Jitt^t ®^iUF3l(CH0) ^Jl&t^il^ 

mGluRl ^^^'J^L PI aMf , cAMP 
Aramori ^pA., Neuron 8: 757 (1992). 

ititrts^,«M^2iJ£ CH0 mGluR5 6* itU£ *'J $t P I 

tM^^^J&^S^, ^A^^J^L cAMP ^&i&;fe£#gl#;&. 
Abe^rA., J. Biol. Chem. 267: 13361 (1992). f&ft, LLC-PK1 £u 
Jfrt^&^J mGluR5 Hfe¥]%L'}£3h&L PI *M£?fa cAMP ^&4f Joly 
^A., J. Neurosci. 15:3970 (1995). % I &L mGluRs tf}%L^Mtf}ji£ 
l)^tfLl£^^&>&$^=^%%%J$L> (2S, l'S, 2 f S)-2-m.^U^ 
^-H-^^a-CCG-I) > (IS, 3R)-l-#.Jfe.3Efr/iyfe-l, 3--n ¥ 8£ (ACPD) . 

II in & mGluRs jfcrts, te^^-ICSM-^ I sa^HM"**.*. 

i&#<]£, ^^l-^A^^-^^. AMPA ^^^^-3»:3tt^#J. Pin ^A., 
Neuropharmacology 34:1, Knopfel -^A., J. Med. Chem. 38: 1417 
(1995) . 

*£.JfcS#JH£ mGluR *^4N CiP-a^T ffl W#Jfc mGluRs 

tfjAm^m, #JL^"6 CNS mGluR 4B :£ ^ 4- S . #*i*7, 

J?j£ ii M^j^ in & mGiuRs Ms, jflT3fc#####te*b5fr#J**# 

$Lm$t4ftfj I MmGluRs ^T— *— 
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I mGluRs ^4l#|^t^, 8tfc-x£j££4M"51 

HM^UMJ!sE^tW^. acpd -^-^^^^^^-##^0 

i£#4L9l, jL**^^ltkJ& mGluRs, 

tiT ^J&it mGluRs #*tfc^, ^ifi^ft#^i$Jf 
Baskys, Trends Pharmacol. Sci. 15: 92 (1992); Schoepp, Neurochem. 
Int. 24:439 (1994); Pin #>^, Neuropharmacology 34:1 (1995). 

%3&m$k$L*fi% I IJL mGluRs fe^^^^^Mtf^Hf A$#*J. ^ 
iGluR #^.#J#^LT, ^*.JL«.^-J-#.*tT#i * ACPD Hu 
^>^, Brain Res. 568: 339 (1991); Greene #v<w, Eur. J. Pharmacol. 
226: 279 (1992). mGluRl iW^J.^^^ , Sp(S)-3- 

^^^^-H-JL^ ( (S) -3HPG) (S) -3, 5-^&£.%L&^&&L ( (S) -DHPG) 
-t^Aik^^^/fl . Watkins Trends Pharmacol. Sci. 15:33 

(1994) . itb^h, mGluRl #4fc#J #4b^4& (S)-4H&JMMM^#L 
S£ ((S)-4CPG) , (S)-4-^S-3-^^^^-N"# t ^. ((S)-4C3HPG) . 

(+) -a-¥ &.-4-$L&$L&- J tir^& ( (+) -MCPG) -sri&*r#-3*##/fl » Eaton 
Eur. J. Pharmacol. 244: 195 (1993); Watkins Trends 
Pharmacol. Sci. 15: 333 (1994). 

it^. mGluRs ^t^^#-^^r5,-^^^^^'h^^^F-B.^^f^ 

^-6$. Bashir Nature 363: 347 (1993) ; Bortolotto Nature 

368: 740 (1994); Aiba ^v^, Cell 79: 365 (1994); Aiba ^M^, Cell 
79: 377 (1994) . ^iiE^T mGluR % frjttfk + (fittm . 

Meller ^^w, Neuroreport 4:879 (1993). j&*K e*^T>MI:iH mGluR 
Jfc^^^^Jf&jtHMi^LtfeimW^W. ii#i±« fete JIM* # 

Ijr ^ JSL Nakanishi , Neuron 13:1031 (1994) ; Pin ^ A. , 
Neuropharmacology 34:1; Knopfel J. Med. Chem. 38: 1417 

(1995) . 

3£#^jH&&:M,&lL&&tiL%.fr£.&*l CNS # £ *r *5 iL S 
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4&Ja.&. ^#^£«!±*^'«*»FTfc3fcSfrJR.&^. Schoepp 

Trends Pharmacol. Sci. 14: 13 (1993); Cunningham ^>^, Life 
Sci. 54:135 (1994); Hollman 4p/w, Ann. Rev. Neurosci. 17:31 
(1994); Pin^y^, Neuropharmacology 34: 1 (1995); Knopf el 3pyv, 
J. Med. Chem. 38: 1417 (1995). , il*^^- 1 £ 

-f^4&.Sfc-ifr-f-# CNS #^7C^JL^-^o I IE mGluRs 4sH^i&i± 

#U*L, K I IJL mGluR £*#ifc#te4i^#JTife#te#4H*, 

T4&^-^iHrl£^. *MMt, # ACPD 

7t-^it T 5Sfe^iL#^^t^iG^ f (Sacaan #v^, Neurosci. Lett. 
139: 77 (1992); Lipparti Life Sci. 52:85 (1993). &ifi?, 

$r'&**fLjk»n, ACPD^J7#^##^, #ii£iMtife#^MP**Mr. 
Taschenberger fA, Neuroreport 3: 629 (1992); Shea r down , 

Neuroreport 3: 916 (1992); Koh Proc. Natl. Acad. Sci. USA 

88: 9431 (1991); Chiamulera 4p/v, Eur. J. Pharmacol. 216:335 

(1992) ; Siliprandi ^p/v, Eur. J. Pharmacol. 219: 173 (1992) ; Pizzi 

J. Neurochem. 61:683 (1993). 

i&&J®%'mtfj$k%L^f&&&^- ACPD £-SI^T/L*t 

mGluR JE^tffSlt^. ,MC^#l£;M^#£^i*, ^ I M mGluRs 

4M^£JlT# ii la;fa/i^ in la mGluRs 

i^#)S^#-^Til^^^^A— ^6^: (S)-4C3HPG I la 

mGluR#£t,#J;fa^ II la mGluR ^t^^'J^ DBA/2 <h & t 7 "Jf^'feMI 

ifij^ II la mGluR DCG-IV ^ L-CCG-I ^^#12: 

it^^: NMDA-jfcr KA-^--^^-^^^^^. Thorns en ^>^, J. Neurochem. 
62:2492 (1994); Bruno ^Mv, Eur. J. Pharmacol. 256: 109 (1994); 
Pizzi ^p>^, J. Neurochem. 61:683 (1993). 

fa$kJL&#j&itiL* #.^iatH"" i THt#^l mGluR #1 *t*J & 

10 
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&;*MNh mGluR ¥nk&. l^a^L*^^Ttfe4t- *t#*fe*k*|'*J£vft# 

^TJMt mGluR ##14:35 I £jL-^:fc^4imik^i&# 

mGluR *3fr*|iM#*l#J. 

*fl # ^ — B £l$L&^ *t 4- — M, & &L ^ 3t M ^ 

^ifc'JH*^ — i I &L mGluR «&:4Mt>£, 

-f 3* I ia mGluR ^>i£> ^^^i&A mGluR5 ^r^-^ti^t^i^ ?| 

— B #i $L$km£ ?s % I MmGluR JMUML*. 
mGluR5 fiX&>\!k&ft%&tfi&g>tfi7r& 0 

#7£mi£#?Mt'&B#, ^2LW$L&7% I MmGluRs, JM^ifL 
i£AmGluR5 Sl^St^^l-er^^ I >ft^, 

Ar'-G-Ar 2 

+ Ar 1 ^fri&JM^tf&^a, JL Ar a A'ttaUM*.*****. 
*4>lJ? Ar 1 ^ Ar 2 *^-^^, jXJSUOfc Ar 1 ^ Ar 2 ^Sd^it^ £ fSJJMl , 

4^.91 £ifc33r1fc + , Gittl NH-> -S-. -0-. -C0-> -C0NH-. 
-C0NHCH 2 -, -CH 2 C0NH-> -CNHNH-, -CNHNHCH 2 -> -C=N0-CH 2 -> -CH 2 NHCH 2 -> 
-CH 2 CH 2 NH-. -NHCH 2 C0-> -NHCH 2 CH0H-> -NHCNHNH- > -NHC0NH-, 
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4-'5K^#, ^t^. ^K^^. n&*> 2-M*k, 

^PS*. 1H-1, 2, 4-J=-*> 1H-1, 2, 3-JE.*, 1, 2, 4-H&*«k> 

1,3,4-0$**, l,4,2-JZM*jL* 1,4, 2-PS**, 1, 2, 4-0fc*. 1,2,4- 
*-=i*, 1, 2, *, 1, 2, 5-*-=.«fc, 1,3,4-®—*, 1,3,4-*— 

*, ih-ej?*, ifSi^;, wILtt^, 1,4-^^"*^, "tb^:> 

WlL* 1 ** 3, 4-— iL-2H-*tbnfc, 2H-"tfc^, 4H-i*fcnfc, esfL*'^ 3,4- 

^^-2H-*^, 2H-^^^e>— 4H-*nfc, *-2,#. 

"ifc^. 1, 2, 4- 1, 2, 3- _= 1, 3, 5- 1, 2, 4, 5- 

4M»M-^^tt. Ar 1 ^^^, 

ip*., -B- Ar 2 i&i]**^ 

"tt"£^ :£#**. ^#?£*. 3H~*5|^^ 

ft**.. «- 

:£#*«^> 3M"*.n**- JMMf* 1 **.* 




(ID 



#tX> Y> ^Z^^ifci^ijN> 0, S, C> ^C0, gr^g.}-— Y, 
Ar 1 ^ Ar 2 ^jLi^ij^^- 1-4 |j N, 0 S ^^^^ift^Sfi^ 

£>H&tl T^J^-^ffl^ft: -F. -CK -Br. -I> -OR, -SR, -S0R, -S0 2 R, 
-S0 2 NRR'> -0C0R> -0C0NRR' , -NRC0R' > -NRC0 2 R' , -CN> -N0 2 , -C0 2 R, 
-CONRR' , -C(0)R, -CH(0R)R', -CH 2 (OR). -R . ^»-A- (CH 2 ) n -NRR' ; 
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*t R R'i&tl H, CF 3 . C,-C 10 *t&, SfM.^, ^^^^ 

&*P*t£- R R' — JL A 5^:>C# CH 2 , 0, 

NH> S. SO, S0 2 , JLnAl. 2, 3, A 4. #f*££^i&^^&^4fci&i& 
ij^stf^* "Ir3§.#j^ 2-°f*St|L, 4-'£f'5t&, 5-^^^, 

2- "Jt^^, 4-"tb^^> ^"tb#J-. 

&VLi&tf)^2LW£%L?rM^ , 3-(2-»4fc'3t&)-5-(3, 5- 

— fC^J-)-l, 2, 4-EiS— 3- (2->ifc^^) -5- -1, 2, 4-HLn 

3-(2-^^D-5-(3-Tf^^^^)-l,2, 4-GS.n^. 3-(2-ttk^ 
^) -5- (2-^^^) -1, 2, 4-Q&~*£. 3- (2-*b?Uk) -5- [3- ( =L & f ^) 
-1, 2, A-m^^ 3- (2-i*fc*SLgO -5- (3- f^^m -1, 2, 4-ESj^, 

3- (2-^^L) -5- (l-*Mfc.) -1, 2, 4-t»J=.«fe , 3- (2-***) -5- [3- ( JL 
ft f 2, 4-W— «4 > 3- (2-^^L) -5- (2, 3-~ fL^JO - 
1, 2, 4-DS— 3- (2-^-^^) -5- (2, 5--^&3MO -1, 2, 4-fcL*£ , 3- (2- 
'rii^^)-5-(3, 5--n^^^)-l, 2, 4-0&— 3- (2-"&*S^) -5- (3-^, 
L^^)-l,2,4-DiS — 3-(2-^^^)-5-(3, 5--n ¥ fuj-^^)- 
1, 2, 4-ffc^ 3- (2-^^^) -5- (2, 3-— a^S) -1, 2, 4-HIB— 3- (2- 
^^-&) -5- (3-a-5-H^^^) -1, 2, 4-fc-*£, 3- (2-^^D -5- (3- 
*l-5-fU|.;fc*.) -1, 2, 4-ffiS-n*^ 3- (2-^«^^) -5- (3-&-5-&3MO - 
1, 2, 4-fci^ 3_ (5 _|t 4 ^^ : _2-^)-5-(3-^^^^)-i, 2 , 4-fS— 

3- (5-|L"rt:^-2-L) -5- (3--fLg^JJ -1, 2, 4-HS-=.*fe> 3- (5-^^-2- 
-5- (3-4Mk-5-*L:&&) -1, 2, 4-tfcwfc, 3- (3-*Llfc5fc-2-&) -5- (3- 
-^^^D -1, 2, 4-ffiS-^"£ „ 3- (5-|Ltb^-2-^) -5- (3, 5-J=- ¥ *Uk#. 
Jk)-1, 2,4-D^^i^. 3-(5- f H.Jt*'5t-2-J6.)-5-(3-|l i Jfc.^*.)- 
1,2, 4-IfcwJ^ 3-(2-«ir#^)-5-(3-|l^^L^)-l, 2, 4-flS-=.tA, 3- (3- 
&-5- =L & T*-"tk^-2-^) -5- (3-^^^J.) -1, 2, 4-Efc*£. 3- (2-tb 
-5- (S-&-2- f -1,2, 4-tfc"£. 3- (2-<*fcl&^) -5- (2- 

lL-5- ¥ -1,2, 4-d— , 3- (2-^^L) -5- (2-^-5- f ft*. 
-1, 2, 4-PS.^^ , 3- (2-^^J.) -5- (2, 5, 6-JL |l^L^) -1, 2, 4-^S 
2-[3-a^^]-4-["tk^-2-^]-l, 3-m*£fc 3-(2-"tb^l.)-5- 
(2,5,6 ^|L^J^)-1, 2, 4-Cfc*£, 3 _(2-Ptk'^:^)-5-(3-^^^^)- 
1, 2, 4-H»— «± , 3- (2-**t?t^) -5- (3-^^^) -1, 2, 4 -^.n £ itl 
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+ , /ifriUfc^#rx& & 2- (3, 5-^1,?. 

£.) -4- (2-»tb«.4^) -1, 3-^ , 2- (3-|L^^) -4- -1, 3 -OB 

. 2- (3- *f $L&:£4k) -4- (2-^^^.) -1, 3-^ . 2- (2-&3vgO -4- (2- 
*5t&)-l, 3-P^, 2-(3-^|L^:^)-4-(2-i'tk^L)-l, 3-DS^. 2- (3- 
f <*.*.&) -4- (2-* «£.£.) -1, 3-DS^ , 2- £.) -4- (2-^^D - 

1, 3-H&*fe> 2-(3-JL&f fL^^^)-4-(2-^^^)-l, 3-^. 2-(2, 3- 
-^|L^^)-4-(2-^^J,)-l, 3-OS^, 2-(2, 5-.n|L^L)-4-(2-^^ 
JO -1, 3-01*1* , 2- (3, 5-^-^^^) -4- (2-^^^.) -1, 3-RS«k. 2- (3- 
*Uk#.4k)-4-(2-p&'5t&)-l, 3-«S«t, 2-(3, 5--n^f^^^D-4-(2- 
*b3t*.)-l, 3-DS«fe, 2-(2, 3-.n|L^^)-4-(2-^^^)-l, 3-^, 2- 
(3-a-5--H^^^)-4-(2-^^J.)-l, 3-t»*, 2-(3-a~5-^S^ 
^)-4-(2-^^D-l, 2-(3-JL-5-|L^*.)-4-(2-'*k'5t < *.)- 
1 > 3-«B'*, 2-(3-H.*.^*.)-4-(5-iL*'3t-2-*.)-l,3^Bi*, 2- (3-fc 
J^-SO -4- (5-flt.'tb9i-2-.&) -1, 3-1®^, 2- (3-fUk-5-*L.:fc*.) -4- (5- 
Hnfc*-2-4fe.)-l, 3-RS^, 2-(3-4fc^:fc&)-4-(3-*L*b'5fc-2-46.)-l, 3- 
ISHu 2- (3, 5-— Tft.**-*-) -4- (5-11*^-2-41.) -1, 3-PS«^> 2-(3- 
H*.*.*.)-4-(5-f *Uk«ifc*-2-.*.)-l, 3-OBffe, 2-(3-H^^^)-4- 
(2-*#Jt) -1, 3-DS«£. 2- O-HUk**.) -4- (3-&-5-JL ft f £.«tb<&-2- 

*.)-l, 3-EHl, 2-(5-iL-2-V*»***.)-4-(2-i*h**.)-l, 3-^i^> 
2- (2-^.-5- ¥ ^J^U -4- (2-*^D -1, * 2- (2-j&-5- f & 

-4- (2-*^J0 -1, 3-t8H» > 2- (2, 5, 6- =_ *L**.) -4- (2-** 
£.)-l, 3-BMu 2- -4- [*«5t-2-^] -1, 3-t«N» 2- (2, 5, 6- 

ft:MO -4- (2-HhstgO -1, 3-m^±, 2- (3-*H£.%L&) -4- (2-Ptb^^- 
1, 3-KBffe, 2-(3-^^^.)-4-(2-*^^)-l, 3-01^^^>fn^-5r^^ 

JhIl o 

JI-'friMfc, ^XWfo&&— #L?T &i£¥j Ar 1 ^ Ar 2 .g, 
l,2,4-t»— «feBt, *&«T#jfc/^*#4i#*W, fldMtfJtfrJIyi?* 
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%&&&~m&# 1, 3-(®^Bt, 4£^4^^*i-§M#-f- Kelly 
J. Org. Chem. 61, 4623-4633 (1996) 3, 5-— Jpi 

fa$k%— ^tLWg&zrM, ^2LW$L&-Tft*)% iMmGluR t:^, 
i@L mGluR 

— ^ife^r^t , ^^^^T-^J&i^ I mGluR 

#^iL^W^"^:^^^il^^^^>*r, ^^-v^^-^^ I & mGluR j& 
^^■^c^-^r^^ I &L mGluR #4^^^#^^J&^#^2f>&, 
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JL mGluR5 ##^i&#'I±#4fc#J #4fc^ifc . ^J&^ 

>f^^T^^, I 

Ar'-G-Ar 2 

G pt^#.i? Ar 1 Ar 2 UZLVLiU Ar 1 ^ Ar 2 M.$L&it#]£M 

Ar 1 ^ — #t&3L%&Sfi&W , Ar 2 — tHi{fto|.a. Ar 1 ^ Ar 2 
iST^A^M^-ttK. Ar 2 ^it^LX^^^)^^. Ar 1 
VLi&7LJL%&3£]k> Ar 1 ^^^-sT^^Li^ii 4 

l 2 >NMi-f-. J.^— >NMi^»i&##.(N). ^JfiL« 

^ 4^ 4k ffl 'ft ^r^#J-> 2-^^^, 4--* 

?5tg^ 5-^^^> 2-^^^> 3-^^^> 4-*tb«3Uk, jfc"tb#^. 

^SP Ar^Hfetete^fM-: ifcn&JU 2H-"tb^ 

fll-fH^ 2p^> 
if Ar 1 &m ^^-^^lH-f 3£?Hi>£> jJMHM^ 3H-"5|«£^ «5|«fc 

-##^> #«##J-> it*J|.. IS-StS- 

C,-C 3 -OH, -0CF 3 . -C00R> -COR. -SOR. -S0 2 NRR' . - 

NRR' > -CN. -CF 3 > -CONRR' > -A- (CH 2 ) n -NRR' , + A^.C, 0> N. S0> 
S0 2 , RfcR'&3L)&i&fl C 1 -C 3 ^^. H> Sffct^, JL 
n^. K 2> 3. i^4„ 

g ^r^^j 

G— 1 -14 >Mfc-f#;&. GT*fe-£Afc&&T* , J/fc J f: C, H, N, 
0. S. 
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-S-(^.Si) , -0-(S£) . -CO-(S^) , -CONH-(gst*£) > -CONHCH 2 -, 
-CH 2 CONH-, -CNHNH-(J$|Q , -CNHNHCH 2 -. -C=NO-CH 2 - (methoxime) > 
-CH 2 NHCH 2 -, -CH 2 CH 2 NH-> -NHCH 2 CO-, -NHCH 2 CHOH-> -NHCNHNH- „ 
^r-NHCONH- . 

4-<5K"£#, *fc»fe#. •s^ig;, o&*£> 

^-?g:wtU lH-l,2,4-JLw|J. 1H-1, 2, 3-JLwfc. l,2 t 4-m&*4t. 
1, 3,4-i®*»fe, 1, 4, 2--^S«fc., 1, 4, 2-^<g>£. 1,2, 4-fc.*£, 1,2,4- 
^.r^, 1,2, 1, 2, 1, 3, 4-t»-=.ffe, 1,3,4-^.— 

j(vlH-W*. 1, 2,4^— 

B9#L*k , 5£* 1,4 -^fL"th^, "tfc^> ^ ^i^tfc**. 3,4- 
— &-2H-Hbnfe* 2H-i»tb^, 4K-vlk*k, W , 3, 4-.ni^-2H-<!iJ& > 
2H--J&&S*: 4H-*'*, ^ufc. 

1,2,4-=-*, l,2,3-_=#, 1,3, 5-_=#. ^» 1, 2, 4, 5-e?* 6 
£ G + , ^^i£T^#^J^*^"— ^il^^^.^^ 5 /Gil 6 
#/L^£#IA 2-H^5fT^^)> 1,2-— $L&*PT*£-3-9^ 
2-££&tififfi. 2-*k«g.*fe»a, 3-"tb^#-2-S^. M gfc JE , Sq 
^ 8fc 3E. . 3-*Jfc«fe.£Lgfl> 2-^«fe.^;g^. 4-9K«fe.#-2-S^> 2H-sfc*fe-2- 

be> 4-^^#s^> 3-"it^#-5-e^> ^susi. ih-^^-2, 2-m 

y±r^i-4-m> 2-m*£_]g t ffl > 3-^*£#-5-63, 3 (2H) —%-M*£_m . 2,4-01 
*£*t— ffi. 1, 2, 4-JL*£#-3, 5-— Sfl, 2, 4--n#,-3H-l, 2, 4-^^-3-g^. 

2H-*tk*&-2-m . 2 (lH)-*^^, 2 (lH)-i*b*S^ 4 (3H)-«$?*£SI, 3,4- 
—^^^-4-^. &— BfcJEJfe, 4, 6-(lH, 5H)-^^— gl^ 1,3,5-.= *- 

2 (lH)-SB, #*3t#-S£. 

1, 2, *£Sfr. }EJ*M^ Ar 1 Ar 2 , G iW"*rt&^iSj t 

#.]:*n, * £L 91 4fc ifc * 3fr 4-(Ar 1 )-2-(Ar 2 )^i^^ S-CAr 1 )^- 
(Ar 2 )-1, 2, 4-ffiftj=.»4^fi^4fc^*. 
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^tX> Y. ^ Z IkiLAfcs&tl N, 0. S. C, ^ CO, ^ti!>'-^X, Y. 

Ar 1 ^ Ar^jLj&i&tj^^ 1 -4 |) 0 ^ S tf] & J& ^ tf] & $t &ffl 

*t Ar 1 ^ Ar 2 ^&&%L— ^& 
£^i&£l T^tffl^JM^: -F, -CK -Br, -I> -0R> -SR, -SOR, -S0 2 R, 
-S0 2 NRR' > -0C0R. -0C0NRR' . -NRCOR' > -NRC0 2 R' > -CN> -N0 2 , -C0 2 R> 
-CONRR' > -C(0)R. -CH(0R)R', -CH 2 (ORK -R , fa -A- (CH 2 ) n -NRR' ; 
^-^ R & R'i&i) H. CF 3 > Cj-C 10 £t,J^ 3££ti~> ^J.^^> 
J.. R R'— JL A %_5L%) CH 2 , 0. 

NH, S, S0> S0 2 , JLnAl> 2, 3, i& 4. 

^^^tHr^^^^t* ^^4fci&£l 3-(2-*tk<?tiO-5-(3, 5- 
-=.!&,*..*.) -1, 2, 3- -5- -1, 2, 4-tfc 

3-(2-"tb^l^)-5-(3-f fL^^^)-l,2,4-DS.r.^. 3- (2-"& 
-5- (2-a^J.) -1, 2, 4-DS-n^ , 3- U-'tfc'StiO -5- [3- ( JL & f ^) 
-1, 2, 4-tfcL«i> , 3- (2-*&*5t^) -5- (3- f .^J-) -1, 2, 4-®^«fc. . 
3- (2-"tb^^) -5- -1, 2, 4-t®— , 3- (2-»tfc *&.£.) -5- [3- (il 

H T *,.&) -1, 2, 4-Cfc^, 3- (2-^^J.) -5- (2, 3--^ |L^^) - 

1, 2, 4-P^—^. 3- (2-«tk^i-) -5- (2, 5--n|L^^) -1, 2, 4-«&~w|L, 3- (2- 
"tb^ -5- (3, 5--n &:£.&) -1, 2, 4-DS— . 3- (2-^^^.) -5- (3-^ 

-1, 2,4-f^^^, 3-(2-^^l^)-5-(3, 5--^ ¥ #^3^)- 
1, 2, 4-tES— 3- a-^-StgO -5- (2, 3-~&3^) -1, 2, 4-fci«lL. 3- (2- 
"rf:^^) -5- (3-^-5-^J.^^) -1, 2, 4-tfc«fc., 3- (2-^^S) -5- (3- 
^-5-^^^^-1,2,4-^^^. 3-(2-^^^)-5-(3-a-5-^^)~ 
1, 2, 4-4®-=.-*, 3-(5-^tfc.^-2-^)-5-(3-|L^^^)-l, 2, 4-GS-^*£, 
3- (5-^"tfc^-2-^.) -5- -1, 2, 4-PS— 3- (5-#Ufc-5t-2- 
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-5- (3-|l*.-5-*L*Jfc.) -1, 2, 3- (3-*L**-2-.&) -5- (3- 

-1, 2, 4-01 jl^ % 3 _ (5-^^^-2-^) -5- (3, 5-— f 
4k) -1, 2, 4-U&— «fc , 3- (5- f fL^^^-2-^)-5-(3-^^^^)- 
1,2,4-C^.n^. 3-(2-##^)-5-(3-# 4 ^^^)-l,2, 4-d-^^. 3- (3- 

^f4*^-2-|-) -5- (3--ft^:£^) -1, 2, 4-^-n^, 3- (2-*fc 
-5- (5-^-2- ¥ -1,2, 4 3- (2-Ptfc^^) -5- (2- 

-1,2, 4-ffc."£, 3- (2-ptb^L) -5- (2-&-5- f 
^) -1, 2, , 3- (2-*tt JO -5- (2, 5, 6-JL &%L&) -1,2,4-^ 

2-[3-^^^]-4-["tb^:-2-^]-l, 3-OiS^.^ 3- (2-"tb^^)-5- 
(2,5,6 ^|L^J.)-1, 2, 4-RS^«fc, 3-(2-^^^)-5-(3->^^^^)- 
1, 2, 4-A&— »fe , 3-(2-^^^)-5-(3-^.^L)-l, 2, 4-^^^^^^^ 

^b^— #r*£4^^&i) 2-(3,5-^a^ 
D-4-(2-^^^)-l, 3-W«±, 2-(3-|L^l.)-4-(2-^^D-l, 3-t» 
2-(3-TfL^^^)-4-(2-^^^)-l, 3-^, 2- (2-^^^) -4- (2- 
'ifc'StSO-l, 3-EEHu 2-(3-^# 4 ^L^)-4-(2-"tk^^)-l, 3-DS^. 2- (3- 

¥ ^^J>)-4-(2-^^^)-l, 2-(l-|Uk)-4-(2-»*'5fc£.)- 
l,3-flS^> 2-(3-.= fL^^^)-4-(2-Ptb^^)-l, 2- (2, 3- 

-4- (2-tb«. J.) -1, 3-t®^ „ 2- (2, 5-— H^JO -4- (2-"tfc^ 
J,)-l, 3-tSwfe, 2-(3, 5-— -4- (2-1b5t*.)-l, 3-WHU 2-(3HH 

^^^) -4- (2-***.) -1, > 2- (3, 5-.n f -4- (2-<*fc 

3-n»«*, 2-(2, 3--^a^^)-4-(2-"rf:^^)-l, 3-OS^, 2- (3- 
iL-5-jH*.^*.)-4-(2-»*k**)-l, 3-t®^, 2-(3-*L-5--jR.*.*Jk)-4- 

(2-i4k^^)-l, 2-(3-a-5-|L^^)-4-(2-^^:^)-i, 3-d^> 

2-(3-^L^^)-4-(5-^^^-2-^)-l, 3-HSHu 2-(3-*UPM&.)-4- 
(5-H"tb^-2-J.)-l, 3-M**L. 2 -(3-^^-5-|L^^)-4-(5-^tb^-2- 
4t)-l, 3-flSwH, 2-(3-#.^^^)-4-(3-^"tk^-2-^)-l, 3-DS^. 2- 
(3, 5-— f fL^^J.) -4- (5- *l**-2-4.) -1, 3-DS^ . 2- (3-tL*.* 
^)-4-(5-f lUI.**^-*.)-!, 3-nS«4, 2-(3HR.*-**)-4-(2-*# 
£.) -1, 3-t^«fe. . 2- (3-*.Jfc.:fc*) -4- (3-&-5-JL |L f4"lkt-2-|.) - 

1, 3-HHu 2-(5-|L-2-f 4UE.3Mfc.)-4-(2-«tb<9tft.)-l, 3-W*, 2- (2- 
a-5-T^^^^)-4-(2-^^^)-l, 3-flS*fe, 2-(2-^-5-f 
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Jfe.) -4- (2-*t -1, 3-m«± > 2- (2, 5, 6-.= &3t^) -4- (2-^^J.) - 

1, 3-fl&*fe, 2-[3-a^^3-4-["tk^-2-^]-l, 3-^^ 2- (2, 5, 6- =. #L 
-4- (2-*b*iUI.) -1, , 2- (3-^*-^^.) -4- U-Ufc'g.Jk-l, 3- 

2-(3-^^D-4-(2-"tt^^)-i, 3-m*&.n* t 54r\¥i?s'%m&.. 

#J-&-^ I mGluR #*i#J 

W&^XWft&yitfjT* Aldrich 
Chemical Company (Milwaukee, WI) J##. jtb^h, ^XWfc&yn % T 

^2LW% I mGluR #^J-sr^jfe*»^^T*L^S#*L^ii 
March, ADVANCED ORGANIC CHEMISTRY, 2d ed. , McGrawHill 

(1977). 

jUM^JMfc. 3h3LWK&&>— ^-^ritit^^^^it^ Ar 1 Ar 2 
1,2,4-P^.n^Bt, «&*TTJIJjfc^#*tt4M^*l#. «*H**M5-J?8fc 

4fc#>3r&#l#. ^3&3t^W& &&&&&&&&&&&&&& 

^-g^ffl^^ 1, 3-nS^Bt, WT^I^^f Kelly 
J. Org. Chem. 61, 4623-4633 (1996) >3r 3, 5-— 

^^-1, 3-t^^^iti±#^^^^^^^^vii^ f ^t>^ 3 *.*&4pJ 

I £RmGluR#4fc#J&-'& 

^^^Sil'J^>*r^^^!l^:^^l^.^:^r^^^» W-h$-3L Aramori 
Neuron 8:757 (1992); Tanabe ^-y^, Neuron 8:169 (1992); Miller 
4p , J. Neuroscience 15: 6103 (1995) ; Balazs, ^ A. , J. 
Neurochemistry 69: 151 (1997). A #L4fc $&i£<Kr 3T>& ?| ^ 
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^r«.^JL, Titit^^ii^^^^^^f mGluR5 #$wJJfe + *|Jt£w 

[Ca 2 ^ ^^#*J;t*:Mti#*^#4fc^4fr. it-fit^J^^Ai/jt^ 

Miller J. Neuroscience 15: 6103 (1995) 

f*l 2£ mGluR5 # ^ & A & ^ HI ^ (Miller A. , J. 
Neuroscience, 15(9): 6103-6109,1995). 

ffi-£4L, tfLJQ Miller & 3 - 5 JL^>h¥i 

Sprague-Dawley ^XQi &M&m& 3-1$ **i J&Q %~%J , 
ft (FCS) ¥j Dulbecco' s Eagle' s Jg-^J. (DMEM) L 

jLiM-f 3-5 it, ^^jffclt#*J^iS*^-ff*»Ji/9r^^ [Ca 2+ ]i >£^#];t 
(Nemeth^>^, 1998) „ 

^ 7 ^tfi- ^*A<L*L**tt (FLIPR) ^M/f, #*JI&4M1'S]4Mr;R 

FLIPR 0. 800 W 0. 4 & CCD ^^;fcff)i&JLiKf$t 

&&&ftifi.^&m&&1-&lJ& J Ffa%-^ & 180 Jul ^Jf^M^ FLIPR 
frMfo^M&%lJ$i, «*— ^#^Pq»4*JK 50 ^L^^-f , & 

ALU-- if ^tiiltifi 8 &%LJ$LJgLM ft (CRC) + ^#$U£^ 

EC 50 ^ IC 50 . %L*shM CRC 4J£&^tfi^te/^&£Jtf /3t#iu& 

REMINGTON'S PHARMACEUTICAL SCIENCES (^ 18 $L) , Mack Publishing 
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1& m 4? B16/47M 



Co. (1990) „ 

*r1*, 0. 01 - ^ 1000 mg/60-70 kg $Li&.%#) 

100 mg/60-70 kg &/w#-f7;*.tf #J*. Jt^i^^^J*^^ 2 mg 
- 70 mg/60-70 kg #>M*. :£/*.. y$-i&¥jft) s k*&3pL7k^-%i-Pi&&. 

^Ifc-T&atifc. 3M£^it> besylate, >3&8&Il&> >g;&& 

^.it, J&ts? £i&it , edisylate, estolate, Zj*$&&. t 

it, gluceptate, $j5#tt.it> Z^SUM^Jk^JltSfcifc, 
e>^fal^-=-S^it. hydrabamine, i^j&g&it> itg£it> StJt, 

llsfcit, Jf*.Hi, J%;fcgftit> 

*JfcJt* ^Stit/-rL^^tit, 3M*-#li&S£fi&it, 7|c#g£Jt. 

&it, ^^CS^it, S&^&it, 3U*Jl* *Mfc&, ^^gg.itil teoclate. 

-g^-snsju it *r ^ j*l #j Jiii^rii^ remington's pharmaceutical 

SCIENCES 18 

^i^^^r^^it^^-^j^^^it. :£¥s&it> &^4£k 4&&it> 
«^*fcsfcit, iL&s£Jt> itsMt, J?>ifLg&it, f^s&it, 

it, ii^^^it. 

REMINGTON'S PHARMACEUTICAL SCIENCES 18 #L) „ 

^■g-fe^fKL. -^"T- JLJ». i£>&> Wi£* i£#&J&> 

#^F*J, Ml*l> #1*1, Aa0Lptl 

?t Hank's ;HM&>£>&> i& 3£ it tK4& ^ 1» §& #J . 3; 7 
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1& m 4? B17/47M 



1*3, ^*A^m^^^>^^i*I^^.4.^jtfc. 

&2fm^* m¥-^£f^#}(CMC), (PVP: £££ 

^^^i£^#P*T4MG^ ?f>£*K ItC^itb^j&UE, carbopol #JR., 

^2^3$ (PEG) , ;fa/i&-=lfU£4fc> ^»^it^^*L^#Jil^'J 

lf5r^^"^'i4ia^^*^.*J'W*»#L*. ^^aj-fci ^/iS.jfiyf 
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1& m 4? B18/47M 



4Jwtf^taM^4N*4M&jtJ9J? HP 5971 

Hewlett-Packard (HP) 5890 & H II ^Lft tLTgOLgL^- tf] 
[Ultra-2 Ultra Performance Capillary Column (5t^ 5 % PhMe 
fU&); 25 m; i. d. # 0.20 mm; 60 mL/^4f; v± 

#H>&>£;# 250*C; &.&M/$ , ^ 10 20"C/^4t#fi£JLM. 125 

TCJ£;*a_£ 325TC, 325 X: 'ta^Ak,^# 6 ] „ 

Anal tech Uniplate 250-^im ^lJK. HF TLCjfeUW^. UV Ht IjT J? 2p =- 
S3;fp DragendorfF s *£#:-&#J (Sigma Chemical Co. ) 4M£#] 
TLC #L JnHMfc 4fr „ ^t^>E t # ^-^^i^^^J^ il Aldrich 
Chemical Co. (Milwaukee, WI) , Sigma Chemical Co. (Saint Louis, 
M0), Fluka Chemical Corp. (Milwaukee, WI) , Fisher Scientific 
(Pittsburgh, PA), TCI America (Portland, OR), Lancaster 
Synthesis (Windham, NH) . 



tfLft Shine J. Heterocyclic Chem. (1989) 26:125-128 

#^^J^^^ife. (7. 65 g, 110 mmoD^&SJ (100 ml) ^ ft 
|Ufc#*>&(ll mL, 10 N, 110 mmol)*ti® 0 ^ T # 




OH 
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i& m 4? H19/47M 



^Sf 2fcj&>ft/£*#, 2-|UMb'5fc (1 0. 4 g, lOOmmol) 

^L#T 13.3 g i.91%)^^L-2-&.^mm. 




tftm&&4g&J&#J-- £EjMfrik«*it(7. 65 g, HOmmol). 
iL#U£#i (11 mL, ION, 110 mmol) > 5fa 3-fflJ^,gjf (12. 2 mL, 100 
mmol), 9. 9 g (60%) 3-TfU^^^^t. 

5-a^^-2-^^^Jtf 




#2,5-^^.^^(1.48 g, 10 mmol)> 4M&#(705 mg, 6 mmol) > 
#(#3fr, 29 mg, 0.45 mmol) > [1, 1' (—3^/$^) ~& 
4B(II) J* — *£##-^4fr(l: 1) (0.18 g, 0.22 rninol)^ N,N--f 
^*fgsUfe(10 mL) t6V^^4fc^&^>& 5 *Mtf. <^^P^, /fl&Sfc^Bt 
#i£iU&##, it i±>&M. $Uf7 735 mg 

(53%) 2-JUk-5-iLi*b 1 5i. 

^.^^A^JSrJiy^— *t^T*, # 2-JUk-5-JL'*fc'!fc(735 mg, 5.3 
mmolK j£JUBr&8fc&(l. 2 mL, 5 M, 6 mmol) &. Zj^ (7 mL) t 
^HfUfc^i (0. 61 mL, 10 N, 6.1 mmol) ytej&tHJifc 24 *M»fr. 
;£*tS, -&#T 707 mg (77%) 5-&*tk°ZL-2-^1$J&:Jfr a 
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1& m 4? H20/47M 




OH 



# 2-^,^-5-^^^ (1 g, 7.22 mmol) J?&^4f (1. 26 g, 21.68 
mmoD^L l-f4-2-tk^i (25 mL) t <Hf i&^^^ifc ^ >>ft 18 <Mtf. 

-4-^-*L»*J. i&it>&J!fc&^&4fc&<Mfr, -&#T 425 mg (48%) 2- 

j tL^-5-fL*tfc'?t <> 

-fO^&^J&Jtrtf— *t^T^-, #2-^,^-5-^^(425 mg, 3.48 
mmol)> I^J&ikgfcik (0. 79 ml, 5 M, 3.95 mmol)^t^af(5 mL) t ^ 

(0. 398 mL, 10 N, 3.98 mmo 1 ) & Ih7 24 'J>8t. 
i^-ft#^^*t^» 330 mg (61%) 5-IMt«&-2-l^&^-. 



#2--^^-5-|L^^(0.65 g, 5.3 mmoD^f 6|#3(1. 83 mL 25% 
wt £,St^>&, 7.95 mmol) ttfi^f- 0TC$i# 1.5 <Mtf, 

#], ^.#7 304 mg (43%) 2--fUk-5- 1 pJMMfc'£.. 

«.^^A*Jft«"«— *t**, # 2-^-5- f#L^"Jt^ (270 mg, 
2. Olmmol), ^jU&Jk&Jfc (0. 457 ml , 5 M, 2. 28 mmol) £. (4 mL) 
tt#2£>&> 3*iLfU£.#J (0. 230 ml, 10 N, 2.30 mmo 1 ) fa & l§7 >jft 24 
8t. ii^-#^.^*tS, -&#7 79 mg (24%) 5-<f $Uk'tt?i-2-4M*«- 



5- T f^fc^-2- J^J&JJf 




OH 



3-|L^^:-2-L^^^ 
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1& m 4? H21/47M 




OH 



# 2, 5-— iL'-rt.^d. 48 g, 10 mmolK -|Ufc#(705 mg, 6 mmolK 
#(#^, 29 mg, 0.45mmolK [1, 1' -J=. -=.*;*] 
4B(II)4-=-it.^3Ri^^^4b(l:l) (0.18 g, 0. 22 mmoD^E. N, N-_n ¥ 
^fBU&QO mL) t*$»^4M»&«3it, 5 «Mtf. >M»J&, Z^^^gg 

•&#T 1.05 g (76%) 2-fUfc.-3-Jt,nfc3£. 

# 2-^^-3-^"^ (1 g, 7. 22 mmol) £. 1-f *.-2-*^*EW (25 mL) 
+ #iMUIJ|Ufc*r (1. 26 g, 21.68 mmol)*ta?, # & 1§7 18 ^Bt. 

3£#T 442 mg (50%) 2-H^.- 3- 

, #2-^^-3-^^(442 mg, 3.62 
mmolK |£^J&ifc.&Jfc. (0. 82 ml, 5 M, 4.1 mmoD^E^Sf (5 mL) t ^ 
>£>&s 3»iL,fU£.#j(0. 415 ml, 10 N, 4.15 mmo 1 ) fa & & 24 <J>Ht. 
i^^ft^^^^S, -£#7 368 mg (66%) 3-% t *lb*$L-2-&1%J&Jft . 



tfLm^^mmifj— &>3r&-, # 2-«##*f #(1. 02 g, 6. 6mmolK 
^.*J&Jfcg£.& (1. 44 ml, 5 N 7.2 mmol) S£ (1 0 mUttf*- 

:fcILfU£#j(0. 72 ml, 10 N>£>&, 7.2 mmo 1 ) >fra & In? 1 8 'J>Ht. 
*t3£, 990 mg (80 % ) *#.-2-JM*J«rJ§-. 




OH 
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1& m 4? H22/47M 



HO 




CN 



o 



# 3, 5--^a^T^^Sg(14. 66 g, 71.5 mmol) , ^U£# (5. 04 g, 
42.9 mmol), #(#*^, 0.21 g, 3. 21mmol) , [1, 1' 
— lUe(II) ^jr-J^I*)^^^^ (1: 1) (1.3 g, 1.57 mmol) 

N,N--f|.fgitife(70 mL) t#>&^4fr>te 5 <Mtf 0 >Mp;£, 

3£#7 2.34g (17%) 2-&-5--fLg^ ;£<p8*(50 mL) +# 

l£ + i*\famm% l &W t 4b&%La. 5 ml, 4 N2£>&, 30 mmol)*t3S, 
tSt# 18 <hHt. Zs&LZsm * . 

m 5%KC1 fc&y^&m&^fa&^L. fc-ir'&m, 1. 8g (83%) 3- 



# l-&-3-fL-5-#L:£(25. 0 g, 120 mmol). -|U£#(8.45 g, 72 
mmol), #(#**-, 235 mg, 3.6 mmol), [1, 1' -jr. (jr.^L.g^JO j^^, 

jr.|L4e,(II)-^jr.iL^^^^^^(l: 1) (1. 5 g, 1. 8 mmol) £ N, N- 
J^T^fSfc^OO mL)t^>^^b^^^j5ft 1 'Ml*. ^^P^, 

iii±4Mfcfc*#fe4fc, 3Mf7 

15.9 g (85%) 3-a~5-^^JIf. 

100 mL ^Ct^^t^^^^^fL^^^^dOO ml, 10 N 

^J=-a^)K,^^, ^.#T 15.14 g (85%) 3-IL-5- 



3-^-5-IL^T^. 




o 
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1& m 4? H23/47M 




# 3-|L-5-|L^T^(13. 74g, 78. 7 mmol)^ 50ml ifc^gfc^*!:^, 
ff-^ifc^y/iL 2 'Mtf. ^$lt*itfMSb|L, m 100 ml ^TKT^^t 

^#7 13.6g (92%) 3-^-5-^^:^ ^^Sg„ 

# 3-H-5-|L^T^¥^^ -jMfc#(8. 46g, 72. 3mmolK #(#^, 
235 mg, 3.6mmolK [1, 1' -— (— — ft$k] — (II) J? — 

£t.<Hf^£^& (1: D (1.5g, 1. 8 mmoD^E N,N-^^ J,^SbJ^(70mL) 

#. *|3M*****U*:fr*L**., ^#7 3-JR.-5-H*. 

$ML(45ml, 4 N^, 180 mmol) -f $».*t3» 4 *Bt„ ^£fi£-£-i£#J , 

i&i±>£Ji£&#£Mfc, J&#7 7. 0 g (54%) S-fc-S-tUMf.f g&. 
3: &8fciL^£ 3, 5-— JM<#-1, 2, 4-ffii— ^ 
— jfe 4.^/8 Shine 3$r/^& J. Heterocyclic Chem. (1989) 
26: 125-128 + 3, 5-— JM^#-1, 2, «fc 

&>&&}Jju&£_&fa, ^tlf t#6§f t^^. jfe4.ii.it 
3- (2-<4b»st&) -5- (3, 5-^JL:£&) -1,2, 4^fcL*£ (NPS 64982) (404) B2 
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1& m 4? H24/47M 




CI 



CI 



# 3, 5-.=!^^^^^ (2. 1 g, 10 mmol) J?*H:^-2-^£j|£Jiy (1. 37 
g, 10 mmol)^t^^(5 mL) t #] %J & & $r ^ ft -f 190TC;fc& 2 'Mtf. 

1U^, Z^Sf^^H a q, -£#T 2.1 g (72%) 3- (2-* 

^^-(J.S-^IM)-^,^-^: mp 162-166TC; GC/EI-MS 
•&#Tm/z (rel. int.) 291 (M\ 38), 293 (25), 261 (1), 173 (6), 
145 (13), 120 (100), 90 (20), 78 (28), 51 (15). 

3- (2-"it^D -5- (3-&%i&) -1, 2, 4-QS-n«t (NPS 64983) (405) B3 



l,2,4-W—'iL¥i—4BLjr&, # 3-^^^^^(127 |nL, 
1 mmol)^r"tfc^-2-^^^Jf (137 mg, 1 mmol) (1 mL) t>^&^ 

*4 'J>Ht„ii^f#^^*tS,^:#T 156 mg (61%) 3- (2-^^^.) -5- (3- 
IUMk)-l, 2, 4-DS— mp 136-140TC; GC/EI-MS 7 m/z (rel. 

int.) 257 (M + , 64), 259 (21), 227 (3), 120 (100), 111 (22), 90 
(24), 78 (32), 75 (26), 51 (2 0). 

3- (2-*f5UI.) -5- (3-f ft^MO -1, 2, 4-nS_^«k (Bl) 



1,2,4-«B— *t^r*. # 3-f lUfcf Sfe|L(151 nL, 
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1& m 4? H25/47M 



1 mmol) ^fc^^-^^g-^ (137 mg, 1 mmol) ^tb^ (1 mL)t^^l5 
^4 'hBt.ii^f^^>^^i3®,^#T 200 mg (79%) 3- (2-*k3t&) -5- (3- 
fH.W4)-l,2, 4-^-*: mp 96-99X?; GC/EI-MS ^dj T m/z (rel. 
int.) 253 (M + , 100), 223 (3), 179 (3), 135 (74), 133 (90), 92 (27), 
78 (29), 77 (32), 64 (23), 63 (23). 

3- -5- (2-JL^.SO -1, 2, 4-tfcwfe. (B5) 




itJQ&jBL l,2,4-m~*£tf,—&?r&:, # 2-iU£¥B*JUl27 jil, 
1 mmol) #»»*fc'!fc-2-JMfcJtirJlT (137 mg, 1 mmol) (1 mL)^^a^^7 

>/fL4 'hHt.i&^#>£j£*t3£,£.#T 157 mg (61%) 3- (2-ptk^^) -5- (2- 
JUMk)-l, 2, A-M^-^L: mp 93-94TC; GC/EI-MS ^ifc 7 m/z (rel. int.) 
257 (M + , 76), 259 (26), 227 (4), 139 (11), 120 (100), 111 (21), 
90 (27), 78 (35), 75 (29), 51 (21). 

3- (2-*Jt&) -5- [3- ( JL a f £.) $L&] -1, 2, (B6) 




4tm&& 1,2,4-m— v&tfj — # 3-(^|Lf JO^Sfcll 

(151 jLtL, 1 mmol);fcp&^-2-J^£5rJJf (137 mg, 1 mmol) ^t^^ (1 mL) 
t^^^>/fc 16 'Mtf. 3t4r#>fc^*t3£, -&#7 233 mg (80%) 3- (2- 
"tfc^JO -5- [3- (=:&¥■&) ^^.1-1, 2,4-f^.n^: mp 116-118 TC; 
GC/EI-MS T m/z (rel. int.) 291 (M + , 81), 272 (7), 173 (6), 
145 (25), 120 (100), 90 (20), 78 (23), 51 (11) . 

3- (2-**t-?t^) -5- O-^^Lg.) -1, 2, 4-m^*£ (B7) 
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1& m 4? H26/47M 




4tm&A 1,2,4-HB— — # BtIL (122 jliL , 

1 mmol)^^^-2-^^mm{Ul mg, 1 mmo 1 )-&!»&*£ (1 mDt* 3 ^^ 
1 6 'Mtf . i^^f#^.^^S, -&#7 176 mg (73%) 3-(2-^^^)- 
5-(3-|Uk&)-l, 2, 4-fci mp 88-98TC; GC/EI-MS ^ib T m/z (rel. 
int.) 241 (M\ 95), 211 (5), 120 (100), 107 (13), 95 (30), 90 (21), 
78 (27), 75 (19), 51 (15). 

3-(2-i*fc'5tiO-5-(3-¥ 2, 4-fl»— «± (B9) 



4tm&A i, 2, A-m^-*4t¥i—%L7f&, 3-^^f^t 

iL(264|^L, 2 mmol);fa*&^-2-S^J&Jl7(274 mg, 2 mmol) ^ifc^ (1 mL) 
t-J- 200TC^o^ 2 *0t. i^^t#^^-^t^, 387 mg (82%) 3- 

(2-»&'5t&)-5-(3- 1 F Sfc^)-1,2,4-°S— mp 127-128 X: ; 
GC/EI-MS ^itj T m/z (rel. int.) 237 (M + , 100), 222 (2), 207 (8), 
120 (68), 117 (24), 91 (29), 90 (29), 78 (32), 65 (26), 51 (23). 

3- (2-*^.*.) -5- (1-H^) -1, 2, 4-DS.n^ (BIO) 



(15 0 nL, 1 mmol) ^^^-2-^^^(137 mg, 1 mmol) ^"Jfc^ (1 mL) 





N-O 
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1& m 4? H27/47M 



t-f 20010^^. 3 ^Ht. SbfT#>£;£*t3g, £;#7 50mg (18%) 3-(2- 
"tt'St-SO -5- (1-^JJ -1, 2, 4-A&— mp 132-136TC; GC/EI-MS ^tb 
7 m/z (rel. int.) 273 (M\ 75), 195 (5), 169 (88), 153 (100), 
139 (12), 127 (66), 126 (29), 105 (23), 78 (14), 51 (14). 

3- tt-Uk'Stlk) -5- [3- ( =- ft f fLSO -1, 2, (Bll) 




Sfc&(220 mg, 1 mmolK *»<fc*-2-£.flNM5- (137 mg, 1 mmol) 
&*tk»$L(l mL) t-f 200X:^^ 3 *J-Ht. $t4f fa^L & ttW. , £Uf7 175 mg 

(57%) 3-(2-Hk'5ti.)-5-[3-(=.|L¥*.*.)**.]-l,2 f 4-«B— mp 
86-88X:; GC/EI-MS ^ it? T m/z (rel. int.) 307 (M + , 73), 277 (3), 
222 (3), 189 (6), 161 (5), 120 (100), 78 (21), 69 (17), 51 (10). 

3- (2-^^:^) -5- (2, 3--=.*Ufc&)-l, 2, 4-RSL^*£ (B16) 




fcm&A 1,2,4-lfc &jr&, # 2,3-— «b*.(124 
|uL, 1 mmol) ^"tk^-2-^^^-Jy (137 mg, 1 mmol) (1 mL) t -f 

100TC*»& 16 ^#7 158 mg (61%) 3-(2- 

*t 1 3t£.)-5-(2, 3-— |L^^)-1, 2,4-PS— mp 120-121 TC; GC/EI-MS 
^{tjTm/z (rel. int) 259 (M + , 97), 229 (5), 228 (4), 141 (11), 

120 (100), 113 (26), 90 (27), 78 (34), 51 (17). 

3- -5- (2, 5-— H^^) -1, 2, 4-fc-^ (B17) 
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1& m 4? H28/47M 




4£m&& %L7r&, # 2,5-— *UfcTifciUl24 

|uL, 1 nmol)^*^-2-4M£JlfcJ!y(137 mg, 1 mmol) (1 mL) -J- 
100TC*»& 16 *Bfr. at#^^*t*, -£#7 3-(2-i*k'3t&)-5-(2,5- 
— JUMSJ-l, 2, 4-PS— mpl20-126TC; GC/EI-MS T m/z (rel. 
int) 259 (M + , 91) , 229 (5) , 228 (4) , 141 (13) , 120 (100) , 113 (25) , 
90 (23), 78 (27), 51 (14) . 

3- (2-*tt*sti.) -5- (3, 5--=. -1, 2, 4-DSbi (B18) 



F 




4tm&& l,2,4-fl&— &>jr&-, ^E##^l*I# 3,5-—^^ 

TStiC(1.25 mL, 10 mmol);fa"rt:^-2-^#JiMf(l. 37 g, 10 mmol),& 
"fc^ (5 mL) t "f 200TC^p^ 4 ^Bt. i£##>£;£*t3£, ^t#T 1. 2 g (46 
%) 3-(2-^^J.)-5-(3, 5-.n|L^^)-l,2, 4-^.n^: mp 115-119TC; 
GC/EI-MS ^tfc T m/z (rel. int) 259 (M + , 100), 229 (4), 228 (5), 
141 (9), 125 (13), 113 (30), 90 (19), 78 (27), 63 (23), 51 (15). 

3-(2-^^^)-5-(3-H l ^^)-l, 2, 4-PS— (B21) 




ft|^jill,2,4^-4«-|tt*, # SfclL(165 mg, 

1 mmol) ^"tk^-2-^^^^T (137 mg, 1 mmo 1 ) ( 1 mL) 1* -f 100 

34 
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1& m 4? H29/47M 



72 'M*f. aMr#>£,£*t3g, J&#7 158 mg (64%) 3-(2-tk^ 
-&)-5-(3--tUM£.&)-l, 2, 4-R&— mp 148-149 TC; GC/EI-MS 
T m/z (rel. int.) 248 (M\ 85), 218 (5), 130 (6), 120 (100), 
114 (9), 102 (28), 90 (26), 78 (37), 75 (19), 51 (30). 

3-(2-*b3t&)-5-(3, 5--fMM)-l, 2, 4-KSLnwfe. (B23) 



1,2,4-DS— — &3T>£, # 3,5-—f #Ut*T 
(200 mg, 1 mmoD^^-l-^^SSc^im mg, 1 mmol) ^tfc^ (1 mL) 
t-f 100*C^^ 72 <hBf.i£^#^*t3£, J£#T 210mg (74%) 3-(2- 
*&^JO-5-(3,5-— TfL^^JJ-1,2,4-^ — «t : mp 145-148 TC ; 
GC/EI-MS T m/z (rel. int.) 283 (M + , 100), 253 (3), 165 (69), 
163 (19), 137 (36), 122 (33), 107 (17), 90 (10), 78 (25), 63 (19), 
51 (19). 

3- (2-"tfc*5tgO -5- (2, 3-— #,3^) -1, 2, 4-lfci*£ (B25) 



1,2,4-^^^—^^^, ^ 2,3-— it,3£¥S£diU209 
mg, 1 mmol)^"ri:'^:-2-^^^-^(137 mg, 1 mmol) ^tfc^ (1 mL) ^ -f 
lOOTC^a^. 48 *Bfr. i£##>fc>£-*t3£, £.#T 236 mg (81%) 3-(2- 
"th^.&)-5-(2,3--na^^)-l,2, 4-RS— ^ : mp 128-1331C; GC/EI-MS 
^&7m/z (rel. int.) 291 (M + , 66), 293 (4 3), 256 (6), 173 (10), 
145 (11), 120 (100), 90 (19), 78 (27), 51 (14). 
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& m 4? B30/47M 



3- (2-«ft9t&) "5- (3-1,-5-IUt**) -1, 2, 4-HS-=.«fc (B26) 



ci 




CN 



N-O 



# 3-H-5-|L^^¥^(0. 82 g, 4.97 mmol) $ #:gfeJL>£>& (10 ml , 
2.5 M ^tf^^, 25 umol)?MMfc±# N, f Jk^Sfcafc^t^. 

#i*iL&.£.£aat#- 2. 5 'hut. ^-^^iiJr^Sb^, 3*L#7 3-&-5- 

tefl^A 1,2,4-KB— i*^— *t^r*. £ft*Mf 3-^-5 ^ 

tt&^*^-2-^|£J8rJlf(682 mg, 5 mmol, 1 ^ *) ^"th'St (5 mL) 
l751C^a^. 4 'MKj-„ i&##>£^*t^, 2-^S*-f:#|f & , 

T 250 mg (19%) 3- (2-*tfc^J0 -5- (3-4fc,-5-*U^*0 -1, 2, 4-^J^ 
«!*.: GC/EI-MS ^ili 7 m/z (rel. int.) 282 (M\ 100), 283 (18), 284 
(34), 251 (4), 136 (10), 120 (53), 100 (10), 78 (15), 51 (6). 

3- (2-Hfc-JUk) -5- (3-fc-5-|Uk:£Jk) -1, 2, 4-0fc*£ (B27) 



# 3-11-5-1^^^^^(2. 5 g, 15. 14 mmol)^I^®feiL^>^(30 ml, 
2.5 M -^llf 75 mmoO^-Mrtf N, N--^ 8U&*t3£. 

m%£LM&'£&$t& 2- 5 <hBt. ^-^J^^-iti^Sta, 3£#7 3-^-5- 

^^Sba^"tb^:-2-^^J^^(2. 076 g, 15.15mmol, 1 ^ *) ^t"tfc^ (5 

mL)tf 175X3^^ 4 <J>Bt. i£##$j£*t^, 2-^ 

3£#7 1.5 g (37%) 3-(2-*b^^)-5-(3-fc-5HIUMMk)-l,2,4^ 

— GC/EI-MS 7 m/z (rel. int.) 266 (M + , 81), 267 (13), 
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235 (5), 132 (12), 120 (100), 100 (18), 90 (18), 78 (35), 51 (20). 
3- (2-****.) -5- (3-*.-5-JMk£.) -1, 2, (B28) 



# 3-|^-5-|L^^^.(4 00 mg, 2.3 mmol) ft j£Sfc|U&.ia. (4. 6 ml, 
2.5 ILfM.^^, 11.5 mmol)?Mi>ffc,*# N, f|,fgfe^«. 

5 *nt. j-^^i±*^®fea, 3-11-5- 

^^j^ 1,2,4-GS-n^^— ^l^r^, ^^'f 3-&-5-#Uj£ 
¥ &t^^lt^-2-^^^m Ol4 mg, 2.3 mmol, 1 *)-&"&*£ (5 mL) 
tf" 175TC;fai& 4 *Bfr. a£##>fc^*t3£, 2-i5 4£# 

T 250 mg (39%) 3- -5- (3-&-5-IUMJ -1, 2, 4-fc.*H: 

GC/EI-MS^ibT m/z (rel. int.) 275 (M\ 89), 276 (14), 277 (29), 
129 (26), 120 (100), 109 (7), 90 (20), 78 (31), 51 (14). 

3-(5HMb*-2-£0-5-(3HMk*.*)-l, 2, 4-ffiS.n^ (B29) 



SfclU675 mg, 4mmol)^ 5-^tfc^-2-^^^^T (686 mg, 4 mmol) "it, 
<5t(5 mDtf 1751C*»& 4 'Mtf. ii^ft#)#.^^:3S, 2-^S^££ 
ft, 357 mg (32%) 3- (5-^*^-2-^) -5- (3-^.^^L^) - 

1,2,4-^—^: GC/EI-MS ^ifc 7 m/z (rel. int.) 282 (M + , 85), 283 
(14), 284 (27), 156 (31), 154 (100), 112 (19), 102 (30), 76 (28), 
64 (13). 
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3-(5-JL**-2-*.)-5-(3HIUMk*.)-l, 2, (B30) 




CN 



gkH, (0.5 34 g, 3.2 mmol);fc S-^&^^-J^JiUt (0. 5 g, 3.2 mmol) 
&'tk"$L(5 mDtf 175TC;fa$. 4 ^Bt„ i£##>£^*t3£, 2-^gf 
:f-*£iBi, 3£#7 370 mg (43%) 3- (5- |L"tk^-2-^) -5- (3--^^^. 
JO-1, 2, 4-OfcwlL: GC/EI-MS ^tt{ T m/z (rel. int.) 266 (M\ 100), 
267 (10), 138 (80), 114 (8), 102 (19), 96 (22), 76 (17), 57 (8). 

3- (5-|L^^-2-^) -5- (3-^L-5-|L^) -1, 2, 4-Efc*£ (B31) 



# 3-|L-5-fL^^^^(l. 0 g, 6 mmol)Jfl:^SfcfU£>iMl2 ml, 2.5 
M ^|f^, 30 mmoDMM^JnHj N,N-^f4TiMl. 
^^t^7^# 2.5 *Bt. ^-^l^-i:it*^Sfe.a, 3-#L-5-4H 

^f»fciL(l. 1 g, 6 mmoD^r 5-|L"Jt,^.-2-^^^>9t (0. 93 g, 6 mmol) 
^E^^(5 mL)t-f 175TC;fa& 4 *Hfr. #$L,£*t3g , 2-p5S# 

£#A. $l#T 0.41 g (24%) 3-(5-|L'4b^-2-^)-5-(3-H^-5-|L 
^L^)-l, 2, 4-f«J^^: GC/EI-MS ^ifc T m/z (rel. int.) 284 (M + , 
100), 285 (16), 253 (2), 138 (99), 120 (23), 108 (16), 96 (25), 
82 (15), 57 (11). 

3-(3-fttb^-2-^)-5-(3-^^)-l, 2, 4-fc*£ (B32) 
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VLM&A l,2,4-n»— jfesgrSfc, -&^#'f fi# 3--|Ufc4£T 

SfciUl07 mg, 0. 64 mmol)#f» 3-|L"tb'^.-2-^^JScJi7(0. 1 g, 0. 64 mmol) 
^"^(5 mDtf 175T2*»& 4 *Hfr. #>£j&*t3£, s£i±^Jft.& 

if A4fc, #*i 2-tf«M:J*A, 32 mg (19%) 3-(3-#Ltk*-2- 

-5- (3--fUI^4k) -1, 2, ^: GC/EI-MS ^ifc T m/z (rel. int. ) 

266 (M\ 75), 267 (12), 138 (100), 114 (11), 102 (19), 96 (17), 
76 (16), 57 (5), 51 (5) . 

3- (5-*L*fc9£-2-4S.) -5- (3, 5--n f f^^-lO -1, 2, 4-Tfci«il (B33) 




&m&& l,2,4-tfc«£# — *t3r*, 3,5-— f& 

J.:^ SfcJUO. 10 g, 0. 5 mmol)^ 5-^*b^-2-JM^Jt5" (78 mg, 0.5 
mmol)^.^^(3 mL)t^ 175t:^^ 4 'hltf., i£>fr # *t S , iti±*£ 
*£fcif$Mb, 2-ftm^&&, ^#7 94 mg (62%) 3- (5- /Mb 

^-2-^) -5- (3, 5-^TWS)-l, 2, 4-^—^: GC/EI-MS ^{fc 7 m/z 
(rel. int.) 301 (M + , 100), 302 (17), 165 (41), 137 (23), 122 (27), 
96 (15) , 77 (11) , 63 (12) . 

3- (5- f fu^tb^-2-D -5- (3--fUk:£..&) -1,2, 4-Msl»£ (B34) 
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ft ft, (79 mg, 0. 47 mmol) i? 5-f (79 mg, 0. 47 mmol) 

^"£^(2. 5 inDtf 175X:^p^. 4 ^Ht. i£-ff # *t 3^ , i&i±>*IUI£ 

fci*#Mfc, 2-iSI**J*A, ^t#T 59 mg (45%) 3- (5- TIL*. 

^^-2-J.) -5- (3--|Uk#J|.)-l, 2,4-01— «t: GC/EI-MS i££ 7 m/z 
(rel. int.) 278 (M% 100), 279 (16), 150 (56), 128 (7), 107 (21), 
102 (17), 80 (12), 64 (5). 

3- (2-«£#L) -5- (3-^^-^^) -1, 2, 4-HS^Lwfe. (B35) 




fem&& 1,2,4-*=- *£.tfi—&jr&, 3-4H^.^^ 

gfcfL(68 mg, 0.41 mmol)?fa^#-2-^^J^JIt (75. 9 mg, 0.405 mmol) 
{Q. 5 mL) + 165X:fa& 22 >MfcJ-. iM"#>fc;£*t3S, ft 
it#SI^^^(SPE) , -£#7 23.7 mg (20%) 3-(2-«£<fr&)- 

5-(3-£LiJ£.iO-l, 2, 4-(BB— 'H-NMR (CDC1 3 ) , 5 (ppm) : 8.62 (s, 

1H) , 8.54 (d, 1H) , 8.36 (d, 2H) , 8.28 (d, 1H) , 7.90 (d, 2H) , 

7.80 (t, 1H), 7.72 (t, 1H), 7.64 (t, 1H) . 

3- (3-fL-5- =. Hfl-'th^-l.) -5- (3-fL*-3^*0 -1, 2, 4-m^*t 

(B36) 




8fcfU66 mg, 0.40 mmoD^r 3-ft<-5- =- ft f J,"tk^-2-^.#^-Jt (96. 5 
mg, 0.403 mmo 1) (0. 5 mL) t -f 165TC;fa& 22 <htlt. 
^*ta^B4a*JpL(SPB), m#T 45.9 mg (33%) 3- (3-J&.-5- =-ft f 
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*.tb*-2-*.)-5-(3-H.*.^i.)-l,2,4-l»J=.'*. 1 H-NMR (CDC1 3 ) , 5 
(ppm): 8.99 (s, 1H) , 8.57 (s, 1H) , 8.49 (d, 1H) , 8.19 (s, 1H) , 
7.92 (d, 1H), 7.72 (t, 1 H) „ 

3- (2-1b->t&) -5- (5-^-2- ¥*Uk#.4k) -1, 2, 4-HS— wfe. (B37) 



# 5-^-0-^^^(187 mg, 1 mmol)/fl^Sfe£U£>&(1.5 ml, 2 M 
— ^¥*t 3 mmoD^^^t^ N,N-~¥ ^TSU^S. 

tefl^A l,2,4-fc«^^— ^S*-, # 5-a-2-^fL^f StiL 

^"lt^-2-^^^(137 mg, 1 mmol)^E."tl:»t(l mL) t f" llSTC;*^ 17 

'hBt.ii^^^^^tJS.itit^^^if^^^^T 49 mg (17%) 3-(2- 
"it.'^) -5- (5-^-2- *PfLJ-3LJ0 -1, 2, „ 

1 H-NMR (CDC1 3 ) , 5 (ppm): 4.00 (s, 3H) , 7.03 (d, J= 8. 9 Hz, 1H) , 
7. 42-7.47 (m, 1H) , 7.50 (dd, J=8. 9 Hz, 2. 8 Hz, 1H) , 7.87 (ddd, 
J= 1.4 Hz, 7.4 Hz, 8.2 Hz, 1H) , 8.22 (d, J= 8.2 Hz, 1H) , 8.28 
(d, J = 2. 4 Hz, 1H) , 8. 84 (m, 1H) . 

3- (2-*^^) -5- (2, 3--n *f #^3^) -1, 2, 4-fc.wfc: (B38) 



# 2, 8£(182 mg, 1 mmol)^ (1. 5 ml, 

2 M -tf^M, 3 mmol);MiM£*<# N, f BfcJtfrAt«. # 

2 *ut. J|-$«e*it*^8biL, 3£#7 2,3-— f#t 
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tefl-^A 1,2,4-P&— fc^r*, # 2,3-— f ft*, 

^"•Jt.^-2-^^^(137 mg, 1 mmoD^L^^d mL)^-f- 115 TC;*^ 17 

'hHt. i£*r#>fc^*t«, i£i±i&JR.&?t-$Mfc, ^t#T 120 mg (42%) 

3- (2-<*fc5t&) -5- (2, 3-— flUMMk) "I, 2, 4-nS— wfe.. 

3- (2-"ifc*stiO -5- (2-JL-5- f -1, 2, 4-PS.nwfc. (B39) 




# 2-^-5- f^-S^T g£(182 mg, 1 mmol) ft ^SfelL^^. (1. 5 ml, 
2 M -if^M, 3 mmoDjMUfc*** N, f ^ f BfcJfeJtJg. # 

«UM£¥ 6t.iL. 

ft^^A l,2,4-t»Ji«*^— Jfe^-*, # 2H&-5- 
^^^-2-^^^(137 mg, 1 mmol)^E"tb'^:(l mL)^-f 115TC;fai& 17 
'Mtf. *tig, 3&i±*kML&i&&ft t , J&#T 250 mg (82%) 

3- (2-*Jfc*st^) -5- (2-4R.-5-TJ*J^^4^) -1, 2, 4-ffiS.n 
1 H-NMR (CDC1 3 ) , 5 (ppm) : 7. 37 ( dd, J- 2. 4Hz, 8. 2 Hz, 1H) , 7. 40-7. 50 
(m, 2H), 7.89 (ddd, J= 1.4 Hz, 7.4 Hz, 8.2 Hz, 1H) , 8.05 (d, 
J=2.4Hz, 1H), 8.23 (dd, J=2. 2 Hz, 8.0 Hz, lxl), 8. 85 (m, 1H) . 

3- (2-*k?t&) -5- -1, 2, 4-m^-i± (B4 0) 




# 3-^lfL^^^^(214 mg, 1. OmmoD^^lgfciU^aMl. 5 ml, 2M 

3 mmol)^^>ft*^ N,N-— ¥ 
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¥ Sfc|^*fc^-2-^f£/*Mt(137 mg, 1 mmoD^tb^Q mL) t "f HOT? 

ii^t#^.^^t3S, J&#7 118 mg (37%) 3- (2-«*fc<9t*.) ~ 
5-(3-^^^)-l,2,4-PiS— -fe, #6&gl^. 

3-(2-»&^k)-5-(3-:fc¥ttJSj£.&)-l, 2, (B41) 




o 



#^L-^lLT^.(1.5mL) 3-3fc¥ SLgJ^f S&(226 mg, 1. Ommol) 
/fl^iMUMtU. 5 ml, 2 M^f^^, 3 nmoOsMMfcitf N, N- 

^T«blC^" , lt'^:-2-^^J^^(137 mg, 1 mmol)^E"rf:^:(l mL) t -f 110 

2 00 mg (61%) 3-(2-nk'3t^)-5-(3-^ 1 f «t^*.4|.)-l,2,4-I®— 
^^Sl^. J H NMR (CDC1 3 ) , 8(ppm): 8.85 (d, 1H) , 8. 68 (m, 1H) , 
8.53 (dd, 1H), 8.23 (d, 1H) , 8.07 (m, 1H) , 7.88 (m, 3H) , 7.70 
(m, 2H) , 7. 49 (m, 3H) . 

3- -5- (2-^-5- ¥ "1,2, 4-Ffci*£ (B42) 




— (1.5 mL)t^ 2-^-5-f JU&Jfcf fi£(231 mg, 1.0 

mmol) (1. 5 ml, 2 M -^il *f £lS£>&> 3 mmo 1 ) ?MMfcl: 

toil, 4£#7 2-^-5- TUt^ftt. 
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^^^^^-2-^^^(137 mg, 1 mmol) (1 mL) tf» -J- no 

147 mg (44%) 3-(2-tk^^)-5-(2-^-5-TfL^^^)-l, 2, 4-W— 
„ J H NMR (CDC1 3 ) , 5 (ppm) : 8. 85 (d, 1H) , 8. 24 (d, 1H) , 7. 89 (m, 
1H), 7.65 (m, 2H), 7.47 (m, 1H) , 6.99 (m, 1H) , 3.89 (s, 3H) . 

3- Q-oft^JO -5- (2-^-5- ( _= & ¥JO 3^) -1,2, 4-rfc^ (B4 3) 




#^-1^(1.5 mUttf 2-a-5-(=-^T^)^¥^(224 mg, 
1.0 mmol)^J^Sb^^>^(l. 5 ml, 2 M 3 mmol)?fp^>f^ 

te^^/fc l,2,4-fl&— #y$r$fc, ,£^##Li*J# 2-&-5-(=- 

&IL^*^-2-jM£JlfrJ55-(137 mg, 1 mmol) (1 mL) 

t-f llOTC^&it^ at^f#^*k3a, fe*^K.it*(^— t,fft) , 
•£#7 136 mg (42%) 3-(2-Ptk^^)-5-(2-|L-5-(=-|Lf J.) ^)- 
1,2, 4-d-n«fe., ^i|t^SI^ 0 ^NMR (CDCI3) , 5 (ppm) : 8.87 (d, 1H) , 
8.56 (s, 1H), 8.25 (d, 1H) , 7.89 (m, 1H) , 7.78 (m, 2H) , 7. 50 (m, 
1H) . 

3- a-Ufc-JUSO -5- (3, 4, 5- JL -1, 2, 4-tfc*£ (B44) 




(1. 5 mL) t ^ 3, 4, 5- =-|L3:¥S£ (0. 176 g, 1. 0 mmol) 
Jfl:^6fc^;£>&(l. 5 ml, 2 M ^|,f^M, 3 mmo 1 ) * N, N- 
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3, 4, 5-=L&3£ , F8£&o 
:£¥&IM**^-2-4M£JlfcJ!f (137 mg, 1 mmoD^L^^a mL) t "f 110 
TCvfa&it^. i£##>£j£*I:3E, itit^^^if $MbUS 10-30% 
fi&££*ife+#i&^ifti*J«.) , 15 mg (5%) 3-(2-nfc<3Uk)-5- 

(3, 4, 5-.2-$UM0-l, 2, 

3-(2-*fc'5t&)-5-(2, 5, 6-=-H,#L^)-l, 2, 4-ES-^ (B45) 



# 2, 5, 6-=.|L^f §£(176 mg, 1 mmol) /fl ^BfclU£>& (1. 5 ml , 2M 
— 3 mmol)^^^*^ N,N-^f |.f 6tMS. 4fi£,SL 
>EL££S&4fc# 16 *Bt. ^£fiMri±*^SklU 7 2, 5, 6-=.|L*. 

flq#>2, 5, 6-=.|L^:f SbiL^^^-2-^^^JlT (137 mg, 1 mmol) 

7 151 mg (51%) N-[(2, 5, &&]*k*SL-2-if 

# N-[(2, 5,6-.= IL^Lf ®b^)#L^]^^-2-^i£J^St.^- (50 mg, 
0.169 mmol) ^tb^iQ. 3 inL)t^**f 115 TC^^ 17 'Mtf. i£;ff# 
$L^*tm, i&i±J&J!£&-*t-£Mfc, J&#7 9.5 mg (20%) 3-(2-«*k"fc 
^)-5-(2, 5, 2, 4-^.n^ 0 

£;&#<J 4: 8Uk-#.»fe^j& 3, 5--=JM5,tt-l f 2, 4-Qfcwfe. 

3- (3- f HJt*.*.) "5- (2-*b3Uk) -1,2, 4-®-^^ (B8) 
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Shine #v<v, J. Heterocyclic Chem. (1989) 26: 125-128 # 
>gr 5fc # , (12 3 mg, 1 mmol) (1 mL)t#i£ 

1, "5MU162 mg, 1 mmol)*t3S, ##i£iL>&>££i£^ 

#J.:£#jh#;&ifc— #U£^(30 ^#) 0 fil^^b^^^^ 3- 

¥^^^^^(166 mg, 1 mmol)*tS, 1=7 1 *Hfr. 

JfJ*K #-f-», i&#7 80 mg (32%) 3- (3- ¥ lUMMk) "5- (2- 

*tt'?ti-)-l, 2, mp 90-94T?; GC/EI-MS ^ib T m/z (rel. int. ) 

253 (M + , 100), 254 (17), 179 (2), 175 (2), 149 (77), 133 (33), 
119 (4), 106 (29), 78 (45), 51 (18) . 

5: &g£^/& 3, 5--^iM^-l, 2, »*. 
3- (ptk^-2-^) -5- (2-^^^^) -1, 2, 4-t®— «H (B46) 




N-O 



Korbonits J. Chem. Soc. Perkin Trans. 1 (1982) 

759-766 tfiTFTk* #*M^g£&8! (200 mg, 1.2 mmol) , tk'jfc-a-JMtfJBr 
Jly (82. 5 mg, 0. 6 mmolK 21 % Z^Sf (19. 4 mL, 6 mmol) ^gf- (12mL) 

^ifi fa 16 <Mtf. *Mpj£. #^^^>a^^^-^iL^^(5 0 

mL)##, -%-mfcfrtf!.fc$L&LM<4fy7fc7&r. ft *&®L4h fa %L , # 
Jj-^^^o mZJ8m&&, $ift7 15 mg (5%) 3-(*tfc^-2-JO-5-(2- 

-1, 2, 4-OS— 

3- (2-*tfc*5tgO -5- (5-a-2-^^^L) -1, 2, 4-P&^»£ (B47) 



46 



00814502. 4 



$L m 4? B41/47M 



CI 



*J»*^«^T*, # 5-M*-2-m&3$Lf g£fB£(372 mg, 2 mmol) „ 
*tk*£-2-£.1%J&m (137 mg, 1 mmol), 21 (32. 4 mL, 10 mmol) 

£Z^Sf-(20 mDt^^^^t 16 'hBt. ii##^^^:3£, -frftZj&L^& 

i&#7 14.2 mg (5%) 3-(2-"tb^^)-5-(5-|L-2-|^^^:^)- 
1, 2, 4-KS-n^ 0 

6: &;M€.&Sf^A 3, 5--=UMC#-l, 2, 4-OSLnwfc. 
3- (2-^^^) -5- (2-4Uk3M60 -1, 2, 4-t®-=.«*. (B48) 



feft Nagahara Chem. Phare. Bull., (1975) 23: 3178-3183 

& tf] tt$i1& , #^.frg£6f (163 mg, 1 mmol) #*'*b?i-2-4M$Jft- 
^ (137 mg, 1 mmol) (1 mL)tf" 115t:;fc& 17 fti%J0L& 

m%i&&%>m so mL ^*M^^is£.a#j 

i&#7 45.6 mg (19%) 3- (2-i*t*£^) -5- (2-.ft.Jk*.*.) - 
1, 2, 4-ffi§-^«fc.. 

3- (2-p*t*stS.) -5- (2--ILg^S) -1, 2, 4-H£— «*. (B49) 



4*JR4Ma3r*, # 5-ft.;Me.afcSf (197 mg, 1 mmol) #»*fc<5t-2-Jk 
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^JfcJf (137 mg, 1 mmol)^"th^(l mL) f "f llST?;^ 17 'Mtf. 
;£*t3£, ^#7 138 mg (51%) 3-(2-^^^)-5-(2-# 1 ^^:^)- 
1, 2, 4-Dfc^ 0 

7: 2, 4--=JM^#-l, 

2-[3-^#L^]-4-["rt.'^:-2-^]-l, (B5 0) 




4£J*J Kelly -IF^, J. Org. Chem. , (1996) 61: 4623-4633 ^^r^, 
# 2-j& ZigfcJMb'JtCnO mg, 0.6 mmol)£f:£(5mL) t<#>£>M 3-Jt, 
3£*fBfc^(300 mg, 1.9 mmol)*t3g, ##i£>fl^4fc£^##lt ^ifc^ 

£M£, m Zj&LZjm$t*ri$jSL&.ffL, -&#7 38 mg (9%) 2-[3- 

a^]-4-[^^-2-^]-l, %&it&®fr. 1 H-NMR (CDC1 3 ) , 

5 (ppm): 8.62 (d, 1H) , 8.35 (s, 1H) , 8.15 (m, 1H) , 8.00 (m, 
2H), 7.80 (td, 1H), 7.42 (m, 2H) , 7.23 (m, 1H) . 

2-[3-^^]-4-[^-2-^]-l, 3-m*$L (B51) 




&JGL4kfoi!n&, 2-^^Sfe^tk^:(500 mg, 2. 5 mmol) 

3-|U£ ¥8*^(1. 2g, 6 mmoD^bT^t (10 mD^^ig^ 60 <M»t 0 

•£#7 50 mg (7%) 2-[3-&:£^]-4-[p&^-2-&]-l, 3-^, & 

1 H-NMR (CD1 3 ) , 8 (ppm): 8. 60 (d, 1H) , 8.34 (s, 1H) , 8.30 
(t, 1H), 8.00 (m, 2H), 7.80 (td, 1H) , 7.60 (dd, 1H) , 7.35 (t, 
1H), 7.23 (m, 1H). 
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2- [3-|Ukfc*J "4- -1, 3-KBi* (B52) 




# 2-[3-^^^]-4-[^^-2-^]-l, 3-t^^(23 mg, 0.076 mmol) 
^-^^#(112 mg, 0.96 mmoD^E N, N-^i f J. f SfcJiSr (2 mL)t#>&^ 
Pd(PPh 3 ) 4 (74 mg, 0.064 mmoD^S, SOT^&it^. i£ 

*t3£, i&i±&#&-£M£, 3£#T 6 mg (32%) 2-[3-SLS-^ 
^]-4-["tb^-2-^]-l, 1 H-NMR (CDC1 3 ) , 5 (ppm) : 

8.61 (d, 1H), 8.45 (s, 1H) , 8.38 (s, 1H) , 8.36 (m, 1H) , 8. 00 (d, 
1H), 7.80 (m, 2H), 7.61 (t, 1H) , 7.23 (m, 1H) „ 

8: 3, 5-— JM^#-1, 2-m*& 

5-[3-m&~^^] -3- -1, 2-«. (B53) 




& OX:, #"Jt.^-2-^^^-StiL(300 mg, 1.9 mmol) 3* 3-0l&%L 
O 60 mg, 6.4 mmol),£. 1:1 THF/CH 2 C1 2 (1 0 mL) 

#i£>Mil^Ji57(2 mL, 1.45 g, 15 mmol)^3S. mz>&&y>&&M- 
£iSfHfc#i±^. J-£fiMri£#J 0 #^4fc>£j$?-,£— iL^^t , ^ 

£c^t #>&^^^f#], J&#7 200 mg (44%) 5-[3-^^^^.]-3-[^ 
^-2-4^] -1, %jL&®fr. 

5- [3-m^U -3- [*lk*ZL-2-&] -1, 2-KB-*. (B54) 
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# 5-[3-^^T^m,^^^]-3-["tk^-2-l.]-l, 2-^(98 mg, 
0. 26 mmol) , KCN (230 mg, 4 mmol) , NiBr 2 (PPh 3 ) 2 (52. 4 mg, 0. 07 mmol) , 
PPh 3 (42 mg, 0.16 mmol) fe. ZjJ^ (1 mL) t #>&^4fc,ftl#^ (20 mg, 
0.3 mmol)*t^, ##i£>&^i&^t 60*C;*n$.it>fco i&i£>*M£. 
^f#>^^^, ^ £i^Z^g!m##v£#j£., £.#7 15 mg (23%) 

5-[3-^^]-3-["tk^-2-l.]-l,2-^, #6 &gH£ 0 

£;&#'J 9: 3, 5-~JM^-l,2,4-=_*£ 

3~ 




# 3-H.^T^(0. 5 g, 3. 19 mmol), 1, 3--n3f J,>gL^ JE. (0. 72 
g, 3.51 mmol), 4--=i *f JM^S-"*^ (0. 04 g, 0.32 mmo 1 ) & S| t # 

1.5 j£$fttit&&l34t, #**J8— JR.?* 

(100 mL)##. #«^f*L*>ft.^ 1 N >^L^.iL^(100 mL), 4MM&&iL 
#i(100 mL), xK(100 mL)^itxK(100 mL) ^J^^^^^#^"*U 

#1-^*, #itMo ##l#^^4&^#Me&8£(15 mL) 

t. ##!J3# — *K^4fe (0. 46 mL, 9.58 mmol)*t3£„ ##r#s&7i|- 

£*4lb, tetf 3%fS|4-l.f^+^^^^. J&#7 0.29 g (53 
%) 3-iU£SfcJ!*, 

3- (2-"th^^) -5- (3-^3^*-) -1, 2, 4-JLwfe. (B55) 



50 



00814502. 4 



$L m 4? B45/47M 




CI 



N— N v 

H 



&m Browne ^S^, Aust. J. Chem. , (1975) 28: 2543-2546 i^Tf 
# 2-|U|.i*b<5£ (0. 1 mL, 1.00 mmoD^E^aKS mL) ^ tfj 
M,4h(6.9 mg, 0.30 mmoD&JS, 1 *Mfr. &>£;frn^ 3- 

^3£Sfc#r(0. 17 g, 1.0 mmol)^L^B|(5 mL)t ###T#>£>& 
^^ej>ii3^Bt„ &i$[j^M$L&%>&g:%Lm, ##T##&ISI^(100mg) 
i£j§f,£*f 3£(2 mL)+. m£$L&&£. 175TO& 3 <J>0t, 

¥ t <Hr^^ , ^t#T 29 mg (11%) 3-(2-i*fc'5tiO-5-(3-iL 
3^)-l, 2, 4-=L«!i., &m^ 0 

3- -5- (3-J&;£^) -i, 2, 4- (B56) 



^m^^^r^:, 4£>JfJ 2-4M^fc'£ (0. 15 mL, 1.53 mmol) > 

(10.5 mg, 0.46 mmol)^ 3-^:£gfc#r (0. 40 g, 1.53 mmol), ^*t3£ 

fc&T&&m&, ^-#T 210 mg (40%) 3-(2-^^^)-5-(3-^t^J.)- 
1,2, 4-iL«!*, 

%%LW 10: m$L% I lJL^#4/L#'J#»& 

Miller #->^<#>5r>£ (Miller J. Neuroscience, 15(9): 

6103-6109, l995){fi&i&ty&M&WteM.1&4siJfc&fcy!}. ^"T^, £ 
^^fe^r-jfa-yf (FCS) # Dulbecco' s i&te Eagle' s (DMEM) 




H 
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rpm #.^i±>&, M^##fJ^^Tj£^15- mGluR5 4ti&ltf£-£® 

^-#^^^jt^^r 3 - 5 ^^^^J-^ia5i#^Ji^ril^ [Ca 2+ ] , 
>g^#j5t (Nemeth 1998) . 

%7 5&4f FLIPR ^*f, 3fri®J&&^&\$c^X&m&i* i } : & D $^g£ 
^^L^ita^^ 96-^L-f-*LJi, #£.-fcB^-iEiJiir 3 [Ca 2+ ] , 

^•^^*f. 96-^L^^Lf*j6^^lfe^#^bt^^ 4 |aM ^SfcfLS- 1 ! 7 ^ 

St^^^^^^g^'J fluo-3 (Molecular Probes, Eugene, Oregon) 
^ 0. 01%pluronic ^#]&%Lo ft JL£.&% 127mMNaCl, 5 mM 

KC1, 2 mM MgCl 2 , 0. 7 mM NaH 2 P0 4 , 2 mM CaCl 2 , 0. 422 mg/ml NaHC0 3 , 
2.4 mg/ml HEPES, 1.8 mg/ml ^^#^p 1 mg/ml BSA Fraction IV 6^ 
^Jf>&(pH 7. 4)+i2bff#. 

FLIPR £^;OB&J.;# 0. 800 W 0. 4 & CCD :Jgt^ ifc ft i&fii i& 

>h FLIPR ^#4fc#J-f #Ufa>^ 20 juL, ^^^^J^^L^A. 50 

*tM—£<mfo?r£<i&4tii i j 8 ^^IJL^JI^^CCRC) 

EC 50 #* IC 50 „ fliiftffl CRC ^i£it#Xt^^*l^f^S^J^^f^"iL>^ 

CaR/mGluR5d ^i&SS'JJt 

^'J^lt 24 'hHt, 10%FBS (Hyclone)^ DMEM t. 

i* & CaR/mGluR5d %l ¥} HEK 293 j|& ( J^r Jf& # 
hCaR/hmGluR5d_hek6) iSt 100, 000 >h&Jj&/:jL# ^>^Nt£Ji£;& I &$Lifi 
96 ^L,l. ^^yf-^^F-^CBecton Dickenson) _h 0 

^L^^n^Jfh^T 6 FM Ca 2+ --#tJ§l&*K Fluo-3 AM (Molecular Probes) 
0. 025 %Pluronic (Molecular Probes) # 80 juL Jf*. ($'J^ 

^^t^-A: 2 0 mM HEPES , 146mMNaCl, 5mMKCI, 1 mM MgCl 2 , 1 mM CaCl 2 , 
1 mg/ml BSA, 1 mg/ml pH 7.4). & # -f- X 88" t f" S 

1 *ftf, ia##:J&# Fluo-3 jfc#S>J£*JI&jL. 
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m.i±mm^^>f&fo>& j f L &L&f&--ir&ij&*\' fiuo-3. j^^^m^M, # 

IfcH'*^^^^* (*HM* =160 nU. 

# 0.8 FLIPR ffj ^frjg. J. 

(Molecular Devices) Ji. ikm$L$r-& 10 f>^-, # 40 juL 62.5 nM 

2%DMS0 #*j3t4fcH , *^J>&^&# > MLj*J# 160 juL #JJt 
^H'i&tlL^tfSMLft 12 mM*Jt*^^ 0.4%DMSO. itm^-kh 75 # 
# 50 jaL^f 6 mMCaCl 2 ^^']^:^H , ^^ 1 ^J^^^^ > h^f*I^ 200 
j_iL t , v*te# Ca 2+ Sf$ML;# 2. 0 mM, ^3.^)^^^)^^^ 10 nM. 
^.^4^*1^*31*81 ft et^a^BtW l«l l$#r*J*I*|- (igt£X = 488 nm/ 
JC#X = 510 nM)»5<*J;t£#.ifc^^/3l4¥*J. 

#^"B21» (#JC^^^>I 3) ¥) 1,2,4-ffiS-n^^^i^ 
CaR/mGluR 5d # IC 50 ;K; 43 nM, ^%?Lf&^fo mGluR 5d # IC 50 llL# 121 nM. 
#^ ,, B52"^^ > EL^ 1, 3-^"£(^iL 7)*fr-f CaR/mGluR 5d -&^#. 

ttem&jj, IC 50 fe% 45 nM, <aA^^^mGluR 5d 't:^^^:^7jt^T, 
IC 50 ^^ 74 nM. 
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